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PREFACE 



In recognition of the need for systematic and coordinated planning 
of building and capital outlay requirements of the state colleges and uni- 
versities, the Association of State Institutions of Higher Education in 
Colorado appointed a Work Group in the spring of 1962 to develop a con5)re- 
hensive procedure for estimating long-range building needs. This group 
included representatives from each of the eight existing institutions. 

The staffs of the State Planning Division, the State Budget Office, and 
the Joint Budget Committee were Invited to participate in all meetings of 
the Work Group and were supplied with all materials of the Procedure Man- 
ual as it was developed. The Association, with funds from the Governor *s 
office, engaged the services of the planning firm of Taylor, Lleberfeld 
and Heldman, Inc. of New York. This firm has wide experience in planning 
facilities for higher education, as well as commercial, industrial, and 
governmental facilities. The firm was requested to supply workable floor 
area standards for the various types of facilities required by colleges 
and universities and to criticize the procedures as they were worked out. 

The writing of the Procedure Manual began during the summer of 1962. 

In August, the consultant, the chairman of the Work Group, the staff director 
of the Association, and staff members of the State Planning Division and the 
State Budget Office visited all of the eight campuses to review existing 
facilities and to discuss the procedure with Institutional officials. It 
was agreed that the building requirements would be planned at the levels of 
clask*oom and teaching laboratoiy utilization recommended by A. W. Baxter, Jr 
in his i 960 report to the Legislative Committee on Education Beyond High 
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School. During the fall^ the chairman of the Work Group, Thomas R« Mason, 
Planning Officer of the TJhiversity of Coloradp, wrote the Procedure Manual 
designed the study procedures in consultation with the consultant and 
using the floor area standards .recommended by the consultant. As each 
section of the Procedure Manual was completed, it was sent to each insti- 
tution where members uf the institution *s staff began carrying out the 
procedures through a series of planning stages. This effort, completed in 
1963, proved u? fuo. as a test of the efficacy of the general procedural 
methods. The Association subsequently asked the consultait to complete a 
revision of the Manual, prefatory to its final adoption as an official 
Association document. 

This procedure, for the first time, will provide a uniform method of 
determining the capital outlay requirements of the institutions of higher 
education. Further revisions of the procedure will be made as experience 
indicates better ways. In the meantime, it will serve as a comprehensive 
basis for determining the need and merits of each individual building or 
other capital project, as well as the basis for a long-range capital funding 
.program for higher education in Colorado. 
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CHAPTER 1 



CAMPUS development: PROGRAMMING: A SINOPTIC VIEW 
A. Perspective 

The burden of the Procedures Manual is to provide a basis for sys- 
tematically programming the requirements for physical plant and land to 
accommodate the needs of an institution under a specified constellation 
of circumstances. As such, programming is distinct from design. Pro- 
gramming efforts need not be accompanied by architectural or landscaping 
design activities. Indeed, a properly prepared set of programming pro- 
cedures can be used as a basis for evaluating a variety of assumptions 
in regard to physical planning criteria, institutional activity levels, 
educational planning assumptions, and so on, prior to the actual initia- 
tion of design studies. 

Physical plant programming is not a new activity. In the strictest 
sense, all building and land use schemes are predicated -upon a program 
of requirements that may be more or less fully articulated. However, in 
the sense used here, programming represents a systematic approach to the 
determination of physical plant and land requirements. It is an attempt 
to fill the vacuum in pre -design analysis which in the past has been 
filled by architects or their clients, as a rule inadequately. 

In higher education, wide-spread efforts in the direction of more 
systematic physical plant programming have been made in recent years. 

The intensification of more systematic approaches to determining physical 
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plant requirements have been a product of many influences, most notable, 
the recognition of the "rising tide" in college enrollments. In this 
connection, mention should be made of the early efforts of Russell, Doi, 
and other pioneers in this field. 

The implementation of improved programming techniques has been most 
noticeable in publicly- supported institutions. The state -supported sys- 
tems in California and New York may be cited as well-known pacemakers in 
this field. At the federal government level, the Department of Health, 
Education and Welfare until recently had given tentative encouragement to 
programming efforts, but had largely confined its own efforts to provid- 
ing increased information resources concerning current practices across 
the broad spectrum of higher education. However, recent legislation 
passed by Congress, "The Higher Education Facilities Act of 19^3 > gives 
renewed emphasis to the significance of adequate programming and the es- 
tablishment of criteria for determining requirements and priority of 
need. On the other hand, private institutions are less advanced in this 
regard. This is understandable. Private institutions can, to some ex- 
tent, control the pressures on physical plant because they are in a posi- 
tion to make policy decisions setting upper limits to the levels of en- 
rollment they will accommodate j public institutions must, in a relative 
sense, be open to all comers. 

* 

As a by-product of this situation, private institutions have tended 
to minimize the pressures of the "rising tide" by limiting, their enroll- 
ments to levels that are consistent with their financial and physical 
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pXant r6sourc6s» In cons6quence, pressur© on public institutions hi^s 
been growing throu^out the entire post-¥orld ¥ar- II period. Whereas 
public institutions formerly accounted for less than half of all students 
enrolled in colleges and universities, the public sector now accounts for 
well over 60 percent of total enrollment and the proportion is increasing 
annually. The next several years will witness an intensification of this 
pressure upon the public institutions. 

The proper assessment of the physical plant and land requirements of 
a college or university can be enhanced by consolidating into a single 
procedural outline the techniques for evaluating institutional activity 
levels and the techniques for converting such information into estimates 
of physical plant and land needs. Recognizing this, the Association of 
State Institutions of Higher Education in. Colorado undertook the develop- 
ment of a Procedures Manual to be used by its member institutions in the 
development of a coordinated statement of capital requirements for campus 
development. To assist in this endeavor the Association retained Taylor, 
Lieberfeld and Heldman, Inc, as consultants. The Manual of Procedures 



^The firm of Taylor, Lieberfeld and Heldman, Inc, was established at a 
time when increasing recognition was being given to the need for a more 
systematic approach to meeting the physical plant and land requirements 
of higher educational institutions. Since its inception, the firm has 
worked for colleges and universities across the United States and Canada, 
It has been called upon by public and private institutions, liberal arts 
colleges and xoulti-program institutions, specialized professional schools 
in medicine, engineering, pharmacy, and so on. Moreover, the firm’s ex- 
perience has not been limited solely to physical plant and campus plan- 
ning, In order to function satisfactorily in these areas, the physical 
plant and campus programming studies have been aui. ’iented with research^ 
into the structural characteristics and socio-econ mic influences shaping 
the development of institutions of higher- education. 
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developed for the Association is noteworthy. It is the most comprehensive 
and sophisticated of the approaches currently being used among state-wide 
systems. It is a tool of the utmost value to administrators responsible 
for planning for the growth of their institutions and for providing a 
clear-cut demonstration of the implications of such growth for physical 
.plant expansion and capital requirements. 

A preliminaiy version of the Procedures Manual was developed during 
the 1962-63 academic year.^ The members of the Association subsequently 
had an opportunity to work with various elements of the Manual and tested 
the viability of the methodology and validity of the criteria set forth 
therein. This edition of the Procedures Manual uses the first version as 
a foundation; it incorporates some additional material and includes re- 
visions dictated by the need for certain technical corrections and simpli- 
fication of some of the computational procedures. 

The work of the consultants consisted of the following. First, sug- 
gestions were submitted at the beginning of the study concerning the gen- 
eral structural characteristics of the programming effort and the inter- 
relationships among the various components of the Manual. Occasional com- 
ments critical of the Manual were submitted in the early stages of its de- 
velopment. Second, the consultants were responsible for providing the 
physical planning criteria; that is, the recommended square footage 



^It was prepared by Dr. Thomas R. Mason, now Director of Institutional 
Research and Planning at the University of Colorado. 
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allocations for various functioixal categories of space tf be programmed 
at the member institutions. The consultants then engaged in a two-fold 
task: a) a review of the Ifanual in its initial form, ard b) an evalua- 

tion of the results of applying the methods outlined therein to the 
physical plant and campus development problems confronting each of the 
member institutions of the Association. Finally, the consultants were 
asked to prepare the revised version of the Manual which this volume 
repre sents • 

B. Logical Structure 

The Manual is organized in a building block pattern in which six. 
broad elements are identifiable: l) activity levels^ 2) planning cri- 

teria; 3) space requirements; ij) building occupancy programs; cam- 
pus development-land requirements; and 6) capital budgeting. The accom- 
panying diagram emphasizes the building block nature of the structure. 
Information concerning activity levels plus physical planning criteria 
yield estimates of space requirements; these in turn lead to a building 
occupancy program that specifies the use of existing facilities and the 
needs for new construction; this permits the articulation of a campus 
development program expressed in terms of land use; the last two ele- 
ments are then convertible into a capital budget program for campus de- 
velopment. The feedback characteristics of the system are such that the 
final results in terms of capital outlay estimates, once computed, may 
suggest the desirability of re-evaluating the planning assumptions with 
regard to activity levels or any aspect of the six-component structure 
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outlined above. A broader discussion of each of these elements follows. 

1. Activity Levels 

. Colleges and universities typically are complex organisms, Insti- 
tutiona], activity levels no longer may be defined solely in terms of en- 
rollment. Instruction is only one aspect of the typical college or uni- 
versit ,7 scene; as such, it may be measured in terms of total enrollment, 
total hours of classroom and laboratory meetings, total student contact 
hours in such class meetings, and so on. However, it is increasingly 
the case that our hi^er educational institutions undertake externally- 
sponsored research activity and community service programs which generate 
substantial workloads. Accurate measurement of the -activity level of an 
institution requires an assessment of all three of these broad activity 
areas and conversion of the results into carefully articulated and de- 
tailed statements of the structure of the student and staff populations 
and their activities. The student population must be classified by full- 
time - part-time status, by class year level, by program of study, and so 
on. The staff population must be classified by departmental affiliation 
and position category. Some of these estimates are in turn the result of 
institutional policy assumptions regarding such factors as semester credit 
hours and. weekly clock hours of meeting to be associated with particular 
courses, student -faculty ratios and so on. It is only when the complex 
and multi-faceted structural characteristics of the institutional popula- 
tion have been so expressed that the planner may proceed to the next stage 
of programming. 
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2. Planning Criteria 



The planning criteria appropriate to the prograinming effort fall 
into two broad classes. The first encompasses all criteria that deal 
vjith intensity or efficiency of utilization. Included are those criteria 
dealing with room utilization, student station utilization, sougle or 
multiple occupancy office use, turn-over factors in dauing facilities, 
single or multiple' occupancy in residential facilities, and so on. The 
second category reflects the physical aspect of planning more directly*. 

It encompasses such factors as the square footage allocations per student 
station in classrooms or teaching laboratories, the areas to be assigned 
to* private and/or multiple ■ occupancy office stations, the number of vol- 
umes that can be housed per square foot of library stack space, the area 
requirement per dining station in family style dining halls, and so on. 

The physical planning criteria emphasize function and, as developed for 
this study, reflect human engineering considerations and an awareness of 
the state of present technology. 

3. Space Requirements 

Once having delineated the activity levels and planning criteria to 
be used in developing an institution's physical plant requirements, it 
is possible to estimate the amount of space needed to accommodate the 
projected activities. The resulting space program may be expressed in 
a variety of ways. For example, it is desirable to have estimates pre- 
pared on a departmental basis, indicating the amount of space required for 
academic departments such as English or Physics and non-academic depart- 
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It also is de- 



ments such as the Registrar’s Office and Food Services, 
sirable to ascertain the amounts of space needed in specific functional 
categories, such as classrooms, teaching laboratories, offices, research 
facilities, library space, and so on. Finally, within each major func- 
tion .1 category of space (such as office space) it is desirable to ex- 
press the space needs in greater detail: primary areas, such as private 
offices or desk stations in multiple occupancy office facilities^ and 
auxiliary service areas, such as supply rooms, file rooms, conference fa- 
cilities, storage. 

Ij. Building Occupancy Program 

Upon completing the delineation of the space requirements of an in- 
stitution in its various permutations, it is then possible to turn to 
the development of a building occupancy program: that is, the distribu- 

tion of institutional space requirements among buildings, both existing 
and new. The total space requirements are derived in step 3, outlined 
above. If there are no existing facilities to be used in the future, the 
estimate of total space required represents the amount that must be pro- 
vided in new construction, and the problem of devising a building occu- 
pancy program reduces to one of organizing the distribution of these 
space requirements among new structures. If there are existing buildings 
and they are to be used in the future, the existing physical plant must 
■ be surveyed and the total amount of space available must be determined. 
The aggregate of existing space is then subtracted from the total pro- 
jected space requirements; the resulting deficit represents a first 
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approximation of the amount of space that must be provided in new con- 
struction. Of critical importance in programming is a careful statement ■ 
of the departmental occupancy pattern, the building occupancy pattern and 
the^ cross-classification of the functional distribution of space within 
buildings and departments in existing structures and new buildings. 

5. Campus Development: Land Requirements 

The programming effort may now move to the evaluation of campus land 
requirements. Land requirements must be calculated for a number of sub- 
components individually. Buildings represent one element, of land use. 
Parking facilities, an increasingly important element in land use, re- 
present another significant subject for analysis. Thorough consideration 
must be given to athletic facilities for physical education, intramural 
sports activities and intercollegiate programs. 

To some extent, these land requirements can be approached in inde- 
pendence of the particular site upon which an institution is located. 

But more typically, it is not possible to ignore design and environmental 
considerations entirely in the development of campus land requirements. 
The criteria appropriate to an urban setting are inappropriate to rural 
settings. Similarly, the criteria appropriate to semi-tropical climatic 
conditions will be totally inappropriate to areas characterized by severe 
cold 'and 'snow conditions. 

6. Capital Budgeting 

Once the building occupancy pattern and campus development programs 
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have been elaborated, appropriate cost criteria may be introduced for the 
evaluation of the capital outlay requirements that must accompar^y the im- 
plementation of the physical development program. Consideration must be 
given to the cost of altering existing buildings, costs of new construc- 
tion, land acquisition, and a variety of other elements of capital outlay 
.that may arise in the course of institutional development. 

C* Policy Assumptions 

The structuring of the programming model requires many assumptions 
that may be termed educational policy decisions. The level and distribu- 
tion of enrollment, since these are affected by admissions policies, are 
examples of such policy planning assumptions. The length of the teaching 
week, the rate at which rooms should be utilized, faculty teaching loads 
and faculty- student ratios are other planning assumptions that must be • 
decided at the policy-making level of an institution.- In these matters, 
the programmer's role is limited to exploring the impact of the various 
assumptions that may be built into the programming model 

Educational policy does not remain static, nor should it. Nor do the 
conditions underlying the programming considerations at any given instant 
of institutional development. The Manual provides a basis for a systematic 
evaluation and re-evaluation of the implications of alternate assumptions 
with regard to many aspects of institutional organization. The Manual 
permits development of a coordinated statement of physical plant and land 



^It is recommended that the reader examine the questions listed in Appendix 
A for a quick insight into the range and scope of the policy considerations 
involved in the programming procedure. 
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needs for single elements of an institution, an entire institution and a 
group of several institutions when these are viewed together as a coordi- 
nated system. Furthermore, the Manual provides a basis for evaluating 
the budgetaiy implications of alternate planning assumptions and the con- 
sistency of decisions affecting both the operating and capital outlay 
sides of the financial picture. The programming ^stem provides a power- 
ful analytical tool for use in both short- and long-term planning of in- 
stitutiona.1 development. 

D, Organisnation of the Manual 

The remainder of this volume is devoted to an exposition of the pro- 
cedures and criteria appropriate to programming college and university 
campus development. Part II deals with various aspects of the determina- 
tion and expression of institutional activity levels. Part III focuses 
upon the development of physical plant space requirements. In Part IV, 
consideration is given to the procedures for developing the building oc- 
cupancy program and physical plant construction program. Part V deals 
with another physical aspect of campus development: land requirements. 

The final section of the Manual is concerned with the treatment of budget' 
ing the campus development program. 
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PART II 



ACTIVITY LEVELS 

Chapters 2 through Ii of the Manual are concerned with delineating key- 
manifestations of activity at the college or university for which the cam- 
pus development programming study is undertaken. As suggested earlier in 

t 

the Introduction, institutional activity encompasses instructional pro- 
grams, research and community service programs. In the final analysis, 
these activities are in part generated by the student and staff populations 
associated with an institution, and are in part a result of the number of 
persons in the student 'and staff categories at each institution. 

In Chapter 2, the focus is on various aspects of student enrollment 
that are of relevance to the planning process. That is, for the several 
planning stages that may be considered, it will be necessaiy to have esti- 
mates of the number of students anticipated on both a head count and full- 
time equivalent basis, classified by residence or non-residence status, 
classified by sex and so on. The need for these various expressions of 
student enrollment will be clear as the Manual is developed. 

In Chapter 3, the analysis of activity levels is carried a step 
further, A method is presented for combining estimates of projected en- 
rollment with various assumptions with respect to curriculum content and 
the organization of instructional programs in order to produce estimates 
of the size and character of the instructional workloads that may be antic- 
ipated at an institution. 

Chapter ii pi’oceeds to the analysis of staff requirements at the pro- 
jected planning stages. The number of staff required is partly a function 

18 

TAYLOR, LIEBERFELD AND HELDMAN, INC. 



of the size and character of the instructional workloads already pro- 
jected in Chapter 3 , planning assumptions with respect to the typical 
workloads to be associated with various staff categories, and expectations 
with regard to the size and character of the . non- instructional workloads 
that will be experienced at each institution. While no direct estimating 
procedures -are provided for projecting research and/or community service 
workloads, it is assumed that the planning analyst at each institution 
will make such estimates and adjust the staffing patterns generated by 
the projection of instructional workloads accordingly. Thus, the over- • 
all staff requirement estimates should reflect the need for personnel to 
ser-zice all kinds of x^ork and activity expected at each institution at 
each planning stage. 
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CHAPTER 2 



ENROLLMENT 



A, Student Population 

Estimates of the potential student population at a. college or univer- 
sity are a prerequisite to programming campus development. The size of 
instructional workloads, the number of faculty required and the physical 
plant and land requirements of an institution will clearly be a function of 
the size of the basic population group which the- institution undertakes to 
service. Moreover, the characteristics of the projected student population 
must be expressed in such a way as to permit the projection of workloads 
and physical plant in their several manifestations on campus. Thus, in- 
structional workloads are a function of the level and distribution of full- 
time equivalent enrolLnent. Parking facilities and dining facilities are 
partly related to the level of head count enrollment. The size and charac- 
teristics of the physical plant complex devoted to residential purposes 
are partly a function of the number of students in residence, their sex, 
and their distribution as between single and married status. 

The significance of the planning assumptions underlying the various 
projections of enrollment is clear. The worksheets associated with this 
phase of the Manual are designed to permit the expression of these assump- 
tions with regard to total enrolLnent and its classification among several 
relevant categories. 




■ For purposes of this procedure, a full-time equivalent student is 
defined as follows. At the undergraduate level (lower and upper divisions), 
the FTE student load equals 1^ student credit hours per term (30 semester 
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s.c.h, per acaderriic ye'ar, Ii5 Quarter s.c.h. per academic year). At the 
graduate and graduate professional levels, an FTE student is defined as 
one fall term, on-campus graduate student registered for degree work. Sub- 
sequent differentiation can be made among students at various stages of 
graduate study. 

In most Colorado institutions, fall term undergraduate head count en- 
rollment closely approximates the total undergraduate level student credit 
hours divided by 30 semester s.c,»h. or quarter s.c.h. Therefore, total 
academic year undergraduate FTE enrol3.ment usually will be close to fall 
term undergraduate head count. In institutions such as Colorado School of 
Mines, where heavier credit hour loads are required, or Southern Colorado 
State College, where substantial part-time enrollments are expected, this 
will not be the case. But these differences will not affect the basic 
measures of the statistical model. 

In the future, appropriate data gathering methods should be insti- 
. tuted to permit the direct estimation of student clock hour loads from 
head count enrollment input. But in order to make use of the- existing 
student credit hour data, gathered for the Association’s "Class Size- 
Teaching Load.". . studies since 19% the FTE concept is recommended for use 
in the procedure at this stage. Further, the FTE concept is well-estab- 
lished in budget studies in Colorado and is a familiar term to legislators 
and state officials. 

B. Planning Stages and Demographic Studies 

For planning purposes, it is useful to develop projections of physical 
plant and land requirements which are independent of the passage of time 
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and are a function of the level and characteristics of the workload to be 
accommodated on the campus. This is useful because demographic projections 
are subject to uncertainty and change. Furthermore^ it is possible to 
combine subsequent analyses of demographic developments with the estimates 
of physical plant and land requirements at an institution and ultimately 
express campus development needs in terms of the time scale indicated by 
the demographic studies as appropriate to meeting these needs. In short, 
the procedure is so constructed that a series of planning stages, expressed 
in terms of full-time equivalent or head count enrollment for a given cam- 
pus, is established. The actual dates at which these planning stages are 
to be reached may be determined after demographic enrollment projections 
are completed, and should reflect an analysis of the relationships between 
projected head count enrollment and FTE enrollment. 

Demographic studies of the potential student population of Colorado 
colleges and universities have been prepared under the auspices of the 
Association of State Institutions of Higher Education in Colorado, In 
consultation with Dr, Carl Frisen of the California State Department of 
Finance, grade progression studies were carried out to determine probable 
numbers of high school graduates in the state. After determining the pro- 
bable pressures of demand for college entrance upon existing institutions 
in the state over the next ten years, the head count enrollment estimates 
for each institution were developed by applying class progression ratios, 
adjusted for changing retention rates, transfer input, nonresident student 
admissions policy, and special conditions for limited professional pro- 
grams and graduate level enrollments. 
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The statistical model outlined herein is semi-independent of the 
demographic student population projections. The model is adaptable to new 
enrollment projections as they are developed and subsequently revised. 

With -^his method, the traditional use of "highi«, »medium;i, and "low" en- 
rollment projections to a given year is replaced by a system of determining 
whether an enrollment of, say, 3,000 FTE students will be reached in I968, 
1970 or 1972 , In other words, a given stage of enrollment is fixed and 
the time scale is varied. When demographic enrollment estimates are up- 
dated, analysis of the relationships between head count and FTE enroll- 
ments will permit revision of the estimates of when the various planning 
stages may be reached. 

From its current estimates of enrollment growth, each institution 
should establish a series of FTE enrollment levels covering the forth- 
coming ten-year period. Rounded figures may be used to express total FTE 
enrollment, with equal increments of 2^0, 500, 7^0, or 1,000 FTE students. 
The number of planning stages will vary from institution to institution. 

The first stage should approximate the FTE enrollment in the base yearj 
the last stage should approximate the FTE enrollment expected ten years 
later. The intermediate stages are arbitrary increments of a given number 
which should be approximately related to the average rate of growth ex- 
pected •f'or a one- to two-year interval. 

By way of example, the following stages may be established for 
various types of institutions: 
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Total Full-Time Equivalent Students 



Planning 


Large 


Medium 


Small 


Stage 


Institution 


Institution 


Institution 


I 


10,000 


3,000 


i ,25 o 


II 


11, 000 


3,500 


1,500 


III 


12,000 


ll ,000 


1, 750 


IV 


13, 000 


1|,^00 


2,000 


V 


111, 000 


000 


2,250 


VI 


1^, 000 


— 


2,500 


VII 


16,000 


— 


2,750 


The statistical model serves 


only to provide approximations of future 


requirements. 


Therefore, little 


is gained by an undue effort at precision 


in the enrollment estimates, Moreoveij the labor of 


calculation is con- 



siderably increased if too many stages are attempted. The capital budgets 
to be derived from these estimates are generally accurate only within the 
first three years, in any case, and a building program can never reflect 
ideal annual growth increments. Not only will the building construction 
program usually lag behind need, especially in the coming years of rapid 
growth, but individual buildings must be planned to accommodate future 
growth in the fields they serve. Therefore, the approximations of building 
space requirements derived from the procedure are sufficiently accurate to 
provide the basis for moving five-year capital budgets^ yet sufficiently 
flexible to allow for unpredictable changes in rates and magnitudes of 
enrollment growth. 
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C. Outline of Procedure 



This section of the Manual consists of five worksheets. Worksheet 
2.1 permits the expression of the relationship between the demographic 
projections of enrollment and the planning stages that have been established 
for purposes of carrying out the campus programming study. 

Worksheet 2.2 calls for the expression of enrollment classified by 
full-time equivalent and head count status and further sub- classified by 
level. Recent trends and institutional policy will pemit determination 
of the distribution of enrollment by level; that is, lower division 
(freshman, sophomore), upper division (junior, senior), and graduate. The 
mix or distribution of enrollment by level should be related as carefully 
as possible to any institutional programs or policies affecting such dis- 
tribution. At the graduate level, especially, the expected growth should, 
be reviewed in relation to the program study of the Association’s Task 
Force. This determination should therefore be made in consultation with 
the Task Force representatives, the chief academic officer of the insti- 
tution, and the president. 

Worksheet 2,3 permits the conversion of the enrollment data expressed 
in the preceding worksheet to indexes of growth relative to the base year 
enrollment levels in each category. These indexes will prove useful in 
subsequent stages of the analysis. 

Worksheet 2,Ii calls for the delineation of head count enrollr. “t in 
several further sub-categories; classifications are provided by sex, by 
residential status, and by marital status. Worksheet 2.^ permits expres- 
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Sion of the data in worksheet 2,I| in relative terms 5 that is^ as indexes 
of growth relative to the base year level of enrollment in each category. 

It. should be remembered that the procedure called for is the con- 
struction of a statistical model of future development^ ^not a precise 
projection of the past into the future. The determination of enrolljtient 
mix should therefore be made on the basis of institutional judgment^ in- 
formed by recent trends, the objectives of the institution, the prospects 
of new programs, changes in institutional policy, and so on, A written 
statement describing the reasoning behind the determination of enrollment 
mix should be prepared and included as part of the technical note section 
of table where this is relevant. 
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WORKSHEET 2 . 1 $ ENROLLMENT 

Projected Planning Stages, Years in Which Planning Stages Are Expected, 
'^iid Etill~Time"Equ^^ and Head Comt Enrollments 

Institution 



1 2 3 

1 Planning stage I • II 

2 Year specified planning 

stage is expected . 

3 Enrollment : 

Full-time equivalent 

5 Head count 



DATA SOURCES: 

All data are policy planning assumptions. 



PREPARED: 

B y 

Date 



APPROVED: 

By 

Date 



TECHNICAL NOTES: 




/ 





I 




J . 6 7 

III IV V VI 






..-^1 
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WORKSHEET 2.2 5 ENROIMINT 

Distribution of .’Full-Time Equivalent and Head Count’ 'fenrollmerit at 

Selected ’Planning' Stages, by level 



Institution 



Planning Stage 





Enrollment 

Category 


Base Year: 
196--6- 


I 


II 


III 


IV V 


VI 




1 


2 


3 


li 


3 


6 . 7 


8 


1 


Full-time equivalent 
enrollment ; 














2 


Total 


1 






/ 


y • 

1 




3 


Lower division 




• 


/ 


' \ 

\ 

\ 

i 


/ 1 

/ 1 


1 

1 

# 


h 


Upper division 


/ 




. J_. 




/ !■ 


1 

* 

j 

1 


5 


Graduate 






/ 

/* 


—'7 

/ 







6 Head count enrollment; 

7 Total 



8 Lower division 

9 Upper division 

10 Graduate 



DATA SOURCES; Col. 2 from institutional records. All other data are policy planning 

assumptions • 



PREPARED; 

By 

Date 



o 

ERIC 



APPROVED; 

By 

Date 



SUBMTTED; 

By 

Date 
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WORKSHEET 2.33 ENROLIMT 

Indexes of Growth in' Full-Time Equivalent and He&d Count Ehro Ilmen t'\ 
f'rom Base Year to Selected’ Planning Stages^’ by Level 

Institution 



Planning Stage 



Enrollment 

Category 


Base Year: 

196 -- 6 - 


I 


II 


III 


IV 


V 


VI 


1 


2 


3 






6 


7 


y 



^J?ull„*itime equivalent ' 
enrollment: \ 



/ / 

2 /'Total 



h 
5 



Lower /division 



7 






Upper division 




raduate 



/ 



6 Head count enrollment; 



7 

8 



Total 



Lower division 



9 Upper division 

10 Graduate 




1,000 



1.000 

1.000 

1.000 







DATA SOURCES: 



Col. 1: Worksheet 2.2 
Col. 2: ComputatioT'^al assumption 
Col. 3i Worksheet 2.2: Col 3 Col 2 
Col. I).: Worksheet 2,2: Col Col 2 
— ih- — — ; 

PREPARED: APPROVED: 



Col. Worksheet 2,2: 
Col. 6: Worksheet 2.2: 
Col. 7: Worksheet 2,2? 
Cdl. 8: Worksheet 2.2; 



Col ^ Col 2 
Col 6 V Col 2 
Col 7 -s- Col 2 
Col 8 -f- Col 2 



SUBMITTED: 



By 



By 



By 



Date 



\ 




A 

s i,/ 







] 

f 



Date 



Date 
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WORKSHEET 2,k} ENROLLMENT 

Distribution of Head Count Ehrbl'Jjnent/at Selected' i’ianning- 
Stages by-’SeXV-Mar44ial~^atus./aild''R^ 'Category 



Institution 



•• KirolliJient 
‘Category 



1 Head count enrollment: 



Base Year: 
196 -- 6 - 



PlannLig Stage 



II 



III 

“T~ 



IV 

T" 



2 

3 

5 

6 



10 



Total 



Male 



Female 



Male^ total 
Married 



Single 



8 Female, total 

9 Married 



Single 



11 Male, total 

12 In residence 



Married 

I 

Single 



13 

lii 

1^ Commuters 
(Continued) 
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WORKSHEET 2.5 (Continued) 



DATA SOURCES: 

Col. 1: Worksheet 2,k Col. 5i Worksheet 2.I4: Col. 5 Col. 2 

Col. 2: Computational assumption Col. 6 : Worksheet 2.I4: Col. 6 v Col. 2 

Col. 3* Worksheet 2.I4: Col. 3 Col. 2 Col. 7i Worksheet 2.I4: Col. 7 ”*■ Col. 2 

Col. I 4 : Worksheet 2.I4: Col. I 4 v Col. 2 Col. 8 : Worksheet' 2. Ii.: ' Col ;'8 v Col. 2 



PREPARED: APPROVED: SUBMITTED: 

B y By By 

Date Date Date 



/ 
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CHAPTER 3 

INSTRUCTIONAL WORKLOADS 



A key step in the campus development programming study is forecasting 

the volume of instructional activity at the several planning stages under 

• • 

consideration. The size and character of pro;iected instructional work- 
loads will directly affect faculty and non-faculty staff requirements, the 
amount and composition of physical plant required, land requirements and 
the capital budget needed to implement the development program. This 
chapter focuses upon the technical procedures involved in converting the 
enrollment estimates presented earlier into instructional workload projec- 
tions, detailed by department and course. Because of the nature of in- 
structional organization, the analysis will extend in detail to the basic 
unit of instiniction, the individual course offering. While this may gen- 
erate considerable work in data processing, it is necessary to the ade- 
quate exploration of the basic expressions of academic polipy and instruc- 
tional workload. 

A. Historical Developments and Subject Field Variations in Instructional 
Workloads' 

Colleges and universities are dynamic institutions. Programs of in- 
struction and course offerings rarely remain static for very long periods 
of time. Not only does an institution modify the character of its offer- 
ings in order to provide better quality instruction and more closely meet 
the needs of the community it services, but students also express varying 
preferences for programs of study and subject field offerings from year 
to year. Nevertheless, historical data on the development of instructional 
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WORKSHEET 2,k (Continued) 



Planning Stage 





Eirollment 

Category 


Base Years 
196_-6_ 




1 


2 


16 


Female^ total 




17 


In residence 




18 


% 

Married 




19 


/ I j 1 - 

\ 

Single 




20 


Commuters 


e 



DATA SOURCES I 



I II III IV V VI 





h 


■ -y~ 


H 

H 
















• 








/ 





Col. 2 from institutional records. All other data are policy planning 
assumptions. 



PREPARED: APPROVED: SUBMITTED: 

By By 

Date Date Date 




At* 4 
1 ' ' 



\ 
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¥0RK£:HEET 2,5s ENROLLMENT 





Indexes of Growth in Head Count Enrollment from Base Year to Selected 
Planning Stages, by Sex, Marital Statuy and Residence Category 

Institution . • 



Enrollment 

Category 

1 



Base Year: 



196 - - 6 - 
2 



Planning Stage 

I II III IV V 

T" — 5 — y 



1 Head count Enrollment: 

2 Total 1.000 

3 Male 1.000 



ii Female 1.000 




workloads are an indication of the relative strength of particular subject 
field offerings as well as underlying trends in student preferences. 

The first four worksheets in this chapter are designed to provide a 
basis for analyzing historical patterns in the distribution of instruc- 
tional workloads. The historical analysis is .conducted on two levels of 
detail: by subject field; and by course level (lower division, upper di- 

vision or graduate). Workloads may be expressed in terms of student credio 
hours, full-time equivalent enrollment or head count number of course reg- 
istrants; the planning analyst must designate the particular form in which 
the workloads are expressed. However, it should be noted that the last of 
these measures, head count number of course registrants, is the preferred 
basis for expressing instructional workloads if the data should be direct- 

ly available* 

Worksheet 3 .I provides for the Identification of instructional work- 
loads by subject field and course level for the past six years. These are 
the raw data upon which the subsequent analysis is based. Worksheet 3.2 
penrdts the planning analyst to adjust the historical data by eliminating 
material which may be irrelevant for future planning or adding workload 
data relating to subject field offerings that may not be included in the 
historical data. Thus, the basic data can be adjusted so that they are 
consistent with the scope of offerings anticipated during the planning in- 
terval under consideration. 

Worksheet 30 calls for the analyst to weight the historical distri- 
bution of instructional workloads so that the recent years are given 
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relatively greater prominence in the evaluation of shifts in student pref- 
erences and curriculum content over timec The weighted distribution con- 
tributes to a more re 2 .sonable evaluation of the significance of shifts in 
* the distribution of instructional workloads by subject field, giving weight 
to recent experience without allowing basic curriculum stability to be 
overshadowed by recent trends. . 

In worksheet 3.1;, a technique is suggested for measuring the shifting 
pattern of preferences in subject field offerings over the historical peri- 
od being considered. The resulting measure is designated as the index of 
trend variance. The index measures in relative terms the extent to which 
components of total instructional workload vary from the trend character- 
izing the total; that is, changes in the instructional workloads in indi- 
vidual subject fields relative to changes in the overall workload level of 
the entire institution. The index thus has a value greater than 1.000 in 
subject fields experiencing more rapid growth in instructional workload 
than the average for all esubject fields, a value of less than 1,000 where 
the opposite situation prevails, and a value equal to i,000 in subject 
fields in which instructional workloads are just keeping pace with changes 
in the overall workload 3.evel. However, the extreme values that might be 
generated solely by trend analysis are avoided. Where instructional work- 
loads are increasing more rapidly than the average for the entire institu- 
tion, the index of trend variance is greater than 1,000 but less than it 
would be if the weighted average system were not used. The rationale for 
computing the index of trend variance is explained in the following section. 
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B* Projection of Instructional Workloads:' Course Participa-bion Levels 

The procedure now shifts to the projection of future instructional 
workloads in each subject field. But before explaining methodology, a com- 
ment is in order regarding the general logic of the projection procedure. 

Consider the instructional workload represented by any given course. • 
In the base year, the instructional workload associated with the course 
can be measured in terms of full-time equivalent students, credit hours 
generated, or head count number of course registrants. In. turn, partici- 
pants in the course m^y be described as lower division, upper division or . 
graduate level students. Clearly, grovjth in these enrollment categories, 
will directly affect the absolute and relative amounts of increase that may 
be- anticipated in 'the number of students taking the course under considera- 
tion at each planning stage. The programming procedure has already called 
for a projection of the expected growth in full-time equivalent enrollment 
at each of these levels (see Chapter 2). This information is sig-i^icant 
since growth in registrations or instructional workloads in a particular 
course should certainly reflect the combined influence of the growth pat- 
terns characterizing the several classes of students registered in the 
course in the base period (and who may be expected to take the course in 

the future) . 

In a static world in which student preferences did not change and 
curriculum offerings were constant, enrollment change would be the only 
influence affecting course ’^iorkload, as measured in terms of number of 
participants. Only variations in the patterns of enrollment change 
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anticipated for the several student groups taking a course would produce a 
shift in workload other than proportionate to the change in total enroll- 
ment. 

Ho'wever, student preferences do change and curriculum, structure is 
not static. For these reasons, the estimating procedure must incorporate 
a variable to take account of this modifying influence. The measure de- 
veloped for this purpose has been designated the index of trend variance. 
As described above, the index measures the relative deviation from the 
over-all pattern of expansion that may be expect 2d in a particular subject 
field and course group within the subject field. The index incorporates 
recent trends in the relative drawing power of various subject fields; it 
is thus a reasonable basis for modifying the simple growth factor describ- 
ing the changes expected in the three enrollment groups from which the 
students taking a course are drawn. Taken together, the index of growth 
in enrollment and the index of trend variance in subject field course of- 
■ferings provide a composite index of expansion that will reflect expected 
changes in the two broad influences affecting course workload: a) changes 

in exirollment, and b) shifts in student preferences and/or curriculum 
structure as indicated by recent trends. 

Worksheet provides the technical format for implementing the 
method described above. The worksheet implies that the estimating proce- 
dure should be carried out at the level of detail associated with a course' 
by-course analysis. This may involve extensive demands for calculating 
time.- Yet, a course-by-course analysis is essential to estimating the 
total workloads that can be expected in each subject field, the implicit 
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facult>y rsquirsnisntrS gsnsratrsd by trhass workloads j and bh© various forms 
of insbructrional and non— insbrucbional spac© bhab will b© nssdsd bo b©rv— 
ic© bhes© loads. ^ 

Following is an ©xamp].© of bh© proc©dur©<. Th© illusbrabion demon- 
sbrab©s bh© mechanics of projecbing bh© insbrucbional workload in a course 



which has sbudenbs regisbered from differenb enrollmenb groups. 

Illusbrabive Prograra for Projecbion of Insbrucbional Workloads ab 
Specified Planning Sbage^ by Subjecb Fields Course and Level of 

Suudenb Regisbranbs 



Subjecb Course Lower Planning 

Insbibubion: Sbabe College Field: Chemisbry Level: Division Sbage: _ 



Level of 
Course Sbudenb 

Number Regisbranbs 


Insbrucbional 
Workload: 
TBase Year 


Index of Index of 
Growbh: Trend 

Enrollmenb Variance 

.... ^ 


Composibe 
Index of 
Expansion 
6 


Insbrucbional 
Workload: 
Targeb Planning 
Period 


’ 1 


2 


3 


7 


■ l 5 


Lower 


1^^ 


1.300 1.010 


1.313 


20h 




Upper 


ho 


1,1^10 1.010 


l.l(2l( 


^7 




Graduabe 


10 


2.i^^0 1.010 


2 . 1 i 75 


2^ 




Tobal 


■ 


— — — 


MP-. 




Col. l! 


; Insbibubional records 


Col. 5 : Worksheeb series 


3.)4 


Col. 2 ! 


; Insbibubional records 


Col. 0: Col. 


4 X Col. 5 




Col. 3 


: Insbibubional records 


Col. 7 : Col. 


3 X Col. 6 




Col. J41 


; Worksheeb 


2.3 









N.B. 1 ) Tobal insbrucbional workload ab bargeb period is obbained by aggregabing 
projecbed Lower^ Upper and Graduabe parbicipabion. ■ 

2 ) Insbrucbional workload is expressed as head counb number of course 
regisbranbs. 

®In column 2 of worksheeb bhe level of sbudenb regisbranbs refers bo bhe 

enrollmenb group from which bhe sbudenbs par bicipabing in a parbicular course 
are drawn. Thus, bhere may be bwenby sbudenbs from bhe lower division, ben 
sbudenbs from bhe upper division sbabus, and one sbudenb who has graduabe sbabus. 
On bhe obher hand, bhe index of brend variance in column ^ is associabed wibh 
bhe course level of bhe course being offered. As such, bhe index of brend 
variance does nob change wibh bhe level of sbudenb regisbranbs. Rabher, . 
bhe index of brend variance changes only wibh shifbs in bhe course level ab 
which bhe parbicular course is offered; i.e., from lower division bo upper 
division or graduabe level. 
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C. Policy Assumptions Concerning the Organization of Instruction 

The data on instructional workloM, ds measured by student regis>* 
trations, are in themselves useful. But various other objectives require 
the expression of instructional workload in different for-m. In particular, 
these data may in turn be transformed into corollaiy estimates of the num- 
ber of clock hours of meetings per week or the number of meeting groups 
per week. This requires certain policy planning assumptions concerning 
the structure of curriculum offerings and the organization of instruction 
in these courses. Worksheet 3.6 may be used for systematically recording 
these assumptions* The program of course offerings in each subject field 
should be enumerated, together with the planning assumptions regarding the 
credit hour value per student, the number of clock hours of meeting per 
week in various types of classroom or special purpose instru|ctional facil- 
ities, and the preferred sizes for meeting groups in these facilities. 

The last may be developed by direct consultation with administrative heads 
of the various subject fields. 

Worksheet 3.7 specifies additional policy planning assumptions which 
show the basis for converting from the original workload projections to 
appropriate corollaiy expressions of instructional workload. Definitions 
are provided for the transformation relationships among three forms for 
expressing instructional workload, student credit hours, full— time equiv- 
alent enrollment, and head count number of course registrants. 

Worksheet 3.8 carries the analysis through the conversion of the in- 
structional workload projections prepared in worksheet 3*^ "to the desired 
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corollary expressions. Three measures of instructional workload at each, 
target planning period thus will he availahle for each course. It should 
be noted that the programming procedure as outlined later in the Manual 
only requires that data be developed in terms. of head count number of 
course registrants. Thus, completion of this worksheet may not be neces- 
sary if the analysis in worksheet 3.^ has already been carried out in terms 
of course registrations. The corollary expressions^ FTE enrollment or stu- 
dent credit hours, however, may be found useful for other purposes. 

D. Projection of Instructional Workloads by Type of Facility Required and 
Class • Size 

It is of critical importance to subsequent projections of the require- 
ments for scheduled instructional space that projected instructional work- 
loads ultimately be expressed in terms of type and capacity of facility 
required. The remaining -worksheets in this chapter are to be used for 
this purpose. The analyses covered by worksheets 3.9 through 3*12 are 
primarily manipulations of the data already developed. 

Worksheet 3.9 focuses upon the class and student periods of instruc- 
tion associated with each course* The worksheet draws upon data developed 
earlier for each course: i.e., the projected number of course registrants; 

and- the policy planning assumptions regarding the preferred class sizes 
and clock hours of meeting per week in each type of meeting facility. 

These data are then combined to obtain estimates of the total class hours 

i 

and student periods per week in various kinds of classroom and special 
purpose instructional facilities. 
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Worksheet 3.10 summarizes the projections of class hours and student 
periods per week in each subject field at the specified planning stage. 
Worksheet 3.11 summarizes the development of projected class hour and stu- 
dent period workloads in the specified subject field over the entire plan- 
ning interval. In both worksheets, the data are classified by type of in 
structional facility. Finally, worksheet 3.12 calls for an analysis of 
the size distribution of projected group meetings by subject field for the 
specified planning stage and type of facility. These several olassifioa- 
tions of instructional workload are similar to some of the material con- 
tained in the "Class Size-Teaching Load" studies conducted by the 

Association. 

The worksheets contain sufficient technical material to permit the 
analyst to move througji the successive stages of analysis without diffi- 
culty. Institutions may vary in the extent to which underlying data are 
available for the detailed analysis outlined in this chapter. It will be 
in the long-range interests of the institutions if future data gathering 
reflects the needs implicit in the above exposition. 

The lack of the historical student credit hour data for Southern 
Colorado State College and the change to the trimester degree program at 
Fort LewiSj of course^ prevent the direct application of the foregoing 
procedures by these institutions. 

It will be necessary for these institutions to develop constructs of 
their prospective student- load distributions by analysis of their curri- 
culum plans and assumptions about student input and course choices. In 
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thsse caseSj the direct estimation of instructional workloads may be made 
by means of a complex statistical model. 

The progression of students through the complete degree programs of- 
fered by the institutions requires elaboration of the model through the 
entire sequence of choices. If this type of analysis can be carried out, 
the basis for a comprehensive institutional plan is at hand. The completed 
model may serve to predict building space and other physical plant require- 
ments, faculty and staff requirements, the effects of program changes, and 
the like from a given student input and a given set of assumptions about 
student choices. 

A complex model of this sort may be developed in the future for other 
existing institutions, but for larger, on-going institutions such data can 
only be hand3.ed on large-scale computers and then only after much further 
study of the multitude of variables at work in each institution. The in- 
stitutions planning new degree programs should, if possible, introduce this 
system at the outset when student input into the degree programs will be 
starting and when planning can be based upon rational assumptions linked to 
the goals and object .■’’es of the institutions. 
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WORKSHEET 3.1 5 INSTRUCTIONAL WORKLOADS 

Historical Distribution of Instructional Workloads by 
Subject Field and Course Level, 19 to 19 

nb 

Institution Course Level 



3 

Instructional Workload 

• O.V- -4. r.. 1959-60 1960-61 1961-62 . 1962-63 1963-61( 

Subject Field _ . , .. 

IT 2 __3 T g ^ 

1 

2 _____ 

3 

h 

^ 

6 

7 _____ 

8 _____ 

9 

10 

11 

12 

13 

lii 



16 

17 ____ 

18 Total 
(Continued) 
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WORKSHEET 3.1 (Continued) 



DATA SOURCES: All data are from institutional records and/or Class Size-Teaching Load» 

reports. See Appendix B. for Subject Field classification system. 



PREPARED: APPROVED: SUBMITTED: 






By 



By 



Date 



Date 



Date 



TECHNICAL NOTES: 

^Specify whether workloads are expressed as a) student credit hours, b) FTE enrollment 
or c) head count number of course registrants. 



Worksheet 3.1.1J 
Worksheet 3.1.2: 
Worksheet 3.1.3: 
Worksheet 3.I.I4: 



Lower division 
Upper division 
Graduate > 

All levels 



9 



\ 
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WORKSHEET 3.2j INSTRUCTIONi\L WORKLOiiHS 






Adjustment of Total and Distribution of Instructional Workloads 
for Purposes of Computing Distributional Pattern to- Be Used as 
Planning Assumptions at Projected Enrollment Targets, 
by Subject Field and Course Level, 19 to 19 



Institution 



Course Level 



1 

2 

3 

it 

5 

6 

7 

8 

9 

10 

11 



Instructional Workload 

, . ^ 1959-60 1960-61 1961-62 1962-63 1963-61i 196I1-6S 

’ Subject Field _ . 

— 1 “T“ 3 It 3 6 _J_ 



12 



13 

lit 



13 

16 

17 

18 Total 



(Continued) 





WORKSHEET 3.2 (Continued) 



DATA SOURCES: All data are from worksheet 3.1, modified wherever appropriate by the 

analyst preparing the report. 

PREPARED: APPROVED: SUBMITTED: 

B y By By 

Date Date ______ Date 



TECHNICAL NOTES: 

^Specify whether workloads are expressed as a) student credit hours, b)PTE enrollment, 
or c) head count number of course registrants. 

Worksheet 3*2.1: Lower division 

■ Worksheet 3*2.2: Upper division 

Worksheet 3.2.3: Graduate 1 ' 

Worksheet 3.2.ii: All levels 
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■WORKSHEET 3. it; INSTRUCTIONAL WORKLOADS 
Computation of Index of Trend Variance, by Subject Field and Course Level 
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• WORKSHEET 3 . 65 INSTRUCTIONAL WORKLOADS 

Policy Planning Assumptions for Workload Characteristics of Individual 
Course Offerings, by Subject Field, Course and Type of Meeting 

institution • , • ■ Subject Field or Department ^ 



Clock Hou rs of Meeting Per.Week^ 

In Classroom-Type i^cilities ' In Special 
Lecture ’ Purpose 

^ Seminar, Instructional 
Credit Auditorium Recitation Facilities 

Course Hour Value or Lecture Regular . or (Laboratoiy, 

Number ner Student Hall Classroom Discussion Studio, Shop) Other 

— 2 — 3 r; ^3 6 ; ; _j_ 



1 

2 

3 

k 

5' 

6 

7 

8 
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10 

11 

12 

13 
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WORKSHEET 3.6 (Continued) 



Course Level 



a 



Planning Stage 



b 



Preferred Maximum Sizes of Meeting Groups 



In Classroom- Type Facilities 


In Special 




Lecture 


Seminar, 


Purpo.je 

Instructional 




Auditorium 

or Lecture Regular 

Hall Classroom 


Recitation 

or 

Discussion 


Facilities 
(Laboratory, 
Studio, Shop) 


Other 


b 9 


3,0 


11 


. 12 



1 

2 

3 

h 



6 

7 

6 

9 

10 

11 _ 

12 

13 

14 

( Continued) 
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WORKSHEET '3*6 (Continued) 



DATA SOURCES: 

Col. is Worksheet series 3.^ 

Col.- 2: Institutional records 

and/or policy planning 
assumption 

Col. y Institutional records 

and/or policy planning 
assumption 

Col. h’ Institutional records 

and/or policy planning 
assumption 

Col. ^s Institutional records 

and/or policy planning 
assumption 

Col. 6s -Institutional records 

and/or policy planning 
assumption 



Col. 7s Institutional records 

and/or policy planning 
assumption 

Col. 8: Survey of departm-v nt 

chairmen and/or policy 
planning assjmption 
Col. 9s Survey of department 

chairmen and/or policy 
planning assumption 
Cpl.lOs) Survey of department 

chairmen and/or policy 
planning assumption 
Col.lU. Survey of department 

chairmen and/or policy 
planning assumption 
Col. 12s. Survey of department 

chairmen and/or policy 
planning assumption 



PREPARED : APPROVED ; SUBMITTED : 

By B y By 

Date Date Date 



TECHNICAL NOTES: 

^orkslieet 3,6.1: Lower division courses 

3.6*2: Upper division courses 

3.6.3: Graduate courses 

\his may be superfluous, unless there is some cogent reason for staging 
in the specification of the various planning assumptions. 

^Number of hours. 

dumber of students. 



^6 
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WORKSHEET 3 . 7 | INSTRUCTIONAL WORKLOADS 
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WORKSHEET 3.85 INSTRUCTIONAL WORKLOADS 



Esqjressxon of Projected Instructional Workloads at Specified 
Planning Stage in Terms of Student Credit Hours, Full-Time 
Equivalent Enrollments and Head Count Number of Course 
Registrants, by Subject Field and Course 

Subject Field Course . Planning 

Institution or Department Level® Stage 



Course 

Number 




Instructional Workloads, Target Planning Period 

’ ^ Head Count 



Student 

Crer’it 

Hours 



Full-Time 

Equivalent 

Enrollment 



Number of 
Course 
Registrants 

— r — 



1 

2 

3 

k 

5 

6 

7 

8 

9 

10 

11 

12 

13 • 

111 

l 5 Total 

(Continued) 
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WORKSHEET 3.8 (Continued) 



DATA SOURCES: 

Col, 1: Worksheet series 3.-^ 

Alternates 



Assume data in Col, 7 of ^orkrheet series 3.5 are expressed as 





.. A 


B 


c . 




Student Credit 
Hour 5^ then 


Pull-Time 
Equivalent. 
Birollment, then 


Head Count 
Number of Course 
Registrants^ the: 


Col. 2; 


Worksheet series 3*5 


Calculate by 
using data in 
Col. 3 and 
relation C in 
worksheet 3.7 


Calculate by 
using data in 
Col. ii and 
relation E in 
worksheet 3.7 


Col. 3: 


Calculate by using 
data in Col. 2 and 
relation A in 
worksheet 3.7 


Worksheet series 

3.5 


Calculate by 
using data in 
Col. 2 and 
relation A in 
worksheet 3.7 


Col, h: 


Calculate by using 
data in Col, 3 and 
relation D in 
worksheet 3.7 


Calculate by 
using data in 
Col. 3 and 
relation D in 
worksheet 3.7 


Worksheet 
series 3.5 



PREPARED: 

By 

. Date 



APPROVED: 

By 

Date 



SUBMITTED: 

By 

Date 



TECHNICAL. MOTES: 

Worksheet 3.8,1: Lower division courses 

3.8,2:. Upper division courses 
3.8.3: Graduate courses 

3*8,1|; All levels 
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WORKSHEET 3-lOj INSTRUCTIONAL WORKLOADS 



Summary of Projected Instructional Workloads at Specified Planning Stage, 
in Terms of Clock Hours of Class Meetings and Student Periods of 
Meeting per Week, by Department and Type of Meeting 

Institution Course Level® 



Instructional Workload 





Clock Hours 


of Class Meetings per Week 






In Classroom-Type Facilities 


In Special 






Lecture 




Purpose 




Subject' Field 
or DepartUieht 


Auditorium 
or Lecture Regular 
Hall Classroom 


Seminar, 

Recitation 

or 

Discussion 


Instructional 
Facilities 
(Laboratory, 
Studio, Shop) 


Other 


1 


2 3 


h 


3 


6 • 



1 

2 

3 

k 

5 ___ 

6 

7 

8 ' 

9 

• 10 Total 



DATA SOURCES: 

All data are from worksheet series 3»9. 

PREPARED: APPROVED: SUBMITTED: 

B y By By 

Dat e Dat e Date 

( Continued) 
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WORKSHEET 3.10 (Continued) 



Planning Stage 



Instructional Workload 



Student Periods of Meetings per Week 



In Classroom-Type 


Facilities 


In Special 




Lecture 




Purpose 








Seminar, 


Instructional 




Auditorium 
or Lecture 
Hall 


Recitation 
Regular or 

Classroom Discussion 


Facilities 
(Laboratory^ 
Studio, Shop) 


Other 


7 


8 


9 


' 10 


11 



1 

2 

3 

k 

5 

6 

7 

8 

9 

10 



TECHNICiOL NOTES.: 



Worksheet 3.10.1 
3.10.2 
3.10.3 
'3.10.ii 



Lower division 
Upper division 
Graduate 
All levels 



67 



TAYLOR, LIEBERFELD AND HELDMAN, INC. 



WORKSHEET 3.113 INSTRUCTIONAI. WORKLOADS 



Summary of Projected Instructional Workloads in Terms of Aggregate 
Clock Hours of Class Meetings and Aggregate Student Periods of 
Meeting p'er Week, by Type of Meeting and Planning Stage 



Institution 



Subject Field Course 

or Department® . Level__^ 



Workload Category 
and Type of Facility 
Required ■ ■ 

. . Iv. 



1 Instructional workload: 

2 Clock hours of class meetings per week: 

3 - In classroom- type facilities: 

I 4 Auditorium or lecture hall 

$ Regular classroom 

6 Seminar^ recitation or discussion 

7 Subtota l 

8 In special purpose instructional 

facilities 

9 Other 



: 10 
11 
12 
^ 13 

IM 

15 

16 



Tota l 

Student periods of meeting per week: 
In classroom- type facilities: 
Auditorium or lecture hal l 

. Regular classroo m 

Seminar, recitation or discussion 
Subtotal 



( Continued) 



Planning St^ge 

I II III IV V 

T~ ~J~- ~~!r~ ~T~ 
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WORKSHEET 3.11 (Continued) 



Workload Category 
and Type of Facility 
Required 

I" ' 



17 In special purpose instructional 

facilitie s 

18 Other 



Planning Stage 



I 


II 


III 


IV 


V 


VI 


2 


3 


it 




6 


7 



19 



Total 




DATA SOURCES; 

Line Worksheet series 3*10.^^ Col. 2 
Line 5* Worksheet series 3. 10. it. Col. 3 

Line 6? Worksheet series 3* 10. it. Col. it 

Line ?: Line it ^ line $ + line 6 
Line 8: Worksheet series 3. 10. it. Col. 5 

Line S’ Worksheet series 3. 10. it. Col. 6 

Line 10: Line ’7. + line 8 + line 9 

PREPARED; APPROVED; 

B y By 

Date 5ate 



Line 13: Worksheet series 3. 10. it. Col. 7 

Line lit: Worksheet series 3*10. it. Col. 8 

Line 1^: Worksheet series 3. 10. it. Col. 9 

Line l6: Line 12 + line 13 line lit 

Line 17: Worksheet series 3. 10. it. Col. 10 

Line l8: Worksheet series 3. 10. it. Col. 11 

Line 19: Line l6 line 17 line l8 



SUBMITTED; 

By- 

Date 



■TECHNICAL NOTES; 

^Worksheet 3.11.1^ department 1 
Worksheet 3.11.2, to 3.11.n-l,' departments 2 to n-1 
Worksheet 3*ll.n, all departments 
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WORKSHEET 3.I25 INSTRUCTIONAL WORKLOADS 
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WORKSHEET 3 . 1 ^ (Continued) 
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CHAPTER 

STAFF REQUIREMENTS 



A,- Staff Cc’^sus 

The projection of faculty and staff requirements at each planning stage 
is the basis for estimating a large proportion of building space at any 
college or university. Offices^ research area and service facilities of ■ 
various oypes are estimated in terms of work area required for faculty mem’t- 
bers and supporting staff. These projections also are useful in planning 
connected with long-range operating budgets and serve as a vehicle for im-' 
proving academic program planning, 

% « 

Key policy assumptions are involved in estimating faculty and staff needs 
and these require high level review within each institution. As a starting 
point for such review, a comprehensive analysis of the actual staffing pat- 
terns of the institution should be carried out. It is recommended that the 
fiscal year used for such analysis be the same as the base year reference for 
the over -all programming study. 

The base year inventory of faculty and staff should cover all departments 
and divisions of the institution operating on the home campus, including non— 
institutional personnel such as employees of federal, state, and other agencies. 
The criteria for inclusion is the provision of office or work space on the 
campus . 

Worksheet ij.,1 indicates a format that may be used for such a census or 
inventory. The worksheet suggests a series of categories into which staff 
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may be grouped. For purposes of analysis, it is useful to make both head 
count and FTE tabulations of faculty and staff. Appendix C provides a 
listing of personnel titles grouped in general categories to illustrate 
possible methods of classification. Since institutional practices and 
policies vary widely, it may be necessairjr to adapt the categories to the 
classification and re cord- keeping system of the institution. Thus, the 
forms and categories listed should be vievjed as suggested, not required. 

The broad personnel categories are as follows! faculty and other profes- 
sional; student; supporting technical; supporting clerical; other. 

Analysis should be made by department and division so that these may 
subsequently be related to subject fields in instructional departments and 
to locational groupings. Departments ' and divisions should then be grouped 
by functional categories. These functional categories follow the state 
budget forms and were used in the building inventory established for the 
1959-60 Baxter study. A suggested coding of these functional categories’ 
is given in Appendix D, 'table D.l, The broad functional categories are as 
follows! Instruction; research; library and museum; public service; admin- 
istration and general; plant operation and maintenance; organized activi- 
ties related to instruction; auxiliary enterprises; housing and food serv- 
ice; non- institutional agencies; other. 

.B, Projection of Staff Requirements 

The projection of staff needs should be based upon an analysis of the 
load factors relating to a given department and type of personnel. Work- 
sheet i ;.2 is designed for the delineation of the basis for projecting staff 
needs in each department. The definition of vjhat constitutes an FTE staff 
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member and how staff is to be estimated should be explained on this work- 
sheet. 

For example, in instructional departments faculty requirements will be 
* 

tied directly to student loads. Non-faculty staff requirements in instruc- 
tional departments will be made a function- of faculty requirements. In 
other departments or divisions, workloads are not necessarily tied directly 
to student numbers. But, wherever possible, some relationship between per- 
sonnel requirements and projectable workloads should! bw sought. For example, 
physical plant maintenance personnel may be tied to gross building area, 
grounds maintenance workers to campus aoreage, food service employees to 
meals served, and so on. In many cases, ho-wever, such measures are not 
available, and in these instances the exerciiie of Judgment in making rough 
projection assumptions is required. 

1. Faculty Requirements 

Worksheet ii.3 provides .a format for the projection of faculty require- 
ments. The projection involves the consideration of two variables: a) an 

assumption with iegard to the average teaching load per faculty member per 
week; and b) the projection of weekly departmental instructional workloads 
developed through the analyses conducted in Chapter 3 . Worksheet 14.3 pro- 
vides alternate bages for making the estimates of faculty requirements; it 
then permits the planning analyst to select or reject any of the formal 
estimates implied by the relationships suggested therein and specify the 
set of estimates to be used for planning purposes. 

The method of estimating faculty requirem,ents goes directly to the heart 
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of the ■ academic policies and instructional methods of the institution in 
each subject field and level of instruction. The method avoids the pit- 
falls of over-generalization entailed by the use of the broad student- 
faculty ratio concept. The calculation of faculty needs can vaiy according 
to changes in the mix of student loads by subjects and levels of instruction 
as predicted in the statistical model. As a result, shifts in instructional 
workloads among lower division, upper division and graduate level work will 
be reflected in changes in the relative number of FTE faculty required. 

Worksheet permits the conversion of projected faculty requirements 
into indexes of growth which measure the increases in faculty by any plan- 
ning stage relative to the number of faculty assigned to each department 
in the base year. The worksheet also makes it possible to compare the rel- . 
ative rates of growth in faculty requirements among the various instruc- 
tional departments at an institution over the planning interval described 
in the worksheets. 

2. Non- faculty Staff Requirements 

Worksheet is designed to permit the projection of staff requirements 
other than faculty for both instructional and non- Instructional departments, 
by position categoiy. Faculty projections already made in worksheet k»k 
would be entered on this worksheet. But staff requirements in all other • 
position categories would be calculated for the first time. The projection 
of non-faculty staff requirements will Involve two previously developed sets 
of information: a) the data in worksheet i|..l dealing with the base year In- 
ventoiy of personnel; and b) the planning assumptions specified in worksheet i|..2 
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regarding the basis for projecting staff requirements by position category 
in each department. 

It should be noted that worksheet ii.ii does not distinguish as to the 
* 

composition of total full-time faculty. Two possibilities are open to the 
planning analyst, depending upon the institution’s policy with regard to 
the use of graduate assistants or teaching associates. First, it may be 
assumed that the projections of faculty requirements include the full-time 
equivalent student assistants, in which case the entry for student assistants 
in worksheet ii.5 will require an appropriate downward adjustment of the entry 
for projected faculty. The other possibility, of course, is that the pro- 
jection of faculty requirements in worksheet I 4 .i 1 does not cover student 
assistants. In this case, the completion of this component of worksheet it. 5 
would thus be carried out according to the general instructions described 
above . 

For other categories of staff, requirements are also. based upon antici- 
pations of workload. In instructional departments, non-teaching staff re- 
quirements are usually tied to faculty size and ultimately to instructional 
workloads. Supporting technical and clerical personnel thus would normally 
be made a function of the total size of the combined faculty and student 
group in the instructional department. However, adjustments would have to 
be made to reflect the need for the staff to service anticipated research 
and community service workloads associated with the department but not 
specified directly in the preceding analyses. For non -instructional depart- 
ments, the planning analyst must similarly • devise an appropriate basis for 
, projecting staff needs. 
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C. . Final Staff Estimates 



Worksheets and Ii.? permit summaries of the staff projections to be 
developed in varying degrees of detail* These sumraaries are useful as a 
basis for quick comparison of the result^ of the projection procedure among 
departments, and position categories and planning stages. 

The exact method of estimating staff requirements must be left to each 
institution, but the final reporting is to be summarized on the worksheets 
indicated in Chapter Ii, Common sense should dictate the methods used to 
develop quantitative estimates of staff requirements. As long as the esti- 
mating factors are generally defensible, good judgment is valid for the 

purposes at hand. 
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WORKSHEET STAFF REQUIREMENTS 

Distribution of Personnel by Department, Position Category and Time Status 
Institution Department 



• ..Number of Personnel, Base Year^ 

Position ^ Head Count Full-iTime Equivalent 

. Category Auth orized Filled Authorized Fillid 

I - 2 3 It T"' 

1 Faculty and other professional; 

2 Executive 

3 Department head 

k Professional staff: 

non-f aculty_ 

$ Faculty 

6 Research 

7 Other 

8 Student ; 

9 Graduate assistant 



10 Research assistant 

11 Teaching assistant 

12 Other _____ 

13 Supporting technical^ 

II 4 Supporting clerical 

15 Other : 

16 Housekeeping, custodial , 

17 Food service^ 

18 Laborer s 

( Continued) 
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WORKSHEET ii.l (Continued) 



Position 



Category 

1 



Number of Personnel, Base Year® 

■■ ,1 ■ .111 ■ I I I I W ■■■ r rT'- 



Head Count 


Btill-Time 


Equivalent 


Aut hoi iz e d Eille d 

2 3 


Authorized 

— i: — 


Filled 

5 



19 Other 

20 Total 



DATA SOURCES: 

Col. 1 Institutional records. See Appendix C for suggested classification system. 
Col. 2 Institutional records. 

Col. 3 Instltut?lonal records. 

Col. k Institutional records. 

Col. 5 Institutional records. 

PREPARED: APPROVED: SUBMITTED: 

By By By 

Date Date Date 



TECHNICAL MOTES: 
^Specify base year. 
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WORKSHEET Ii.2| STAPF REQUIREtlENTS 



Description of Policy Planning Assiuaptions for Use in Projection of 
Personnel Requirements at Specified Planning Stage 

•• • • , Planning 

Institution Department Stage 



Position Full-Time Equivalent Basis for Projecting Future 

Catesory Workload Staff Requirements 

“T : 2 • 3 



1 Faculty and other professional: 



2 


Executive 










3 


Department head 










k 


Professional staff: 
non-faculty 












Faculty 










6 


Research 










7 


Other 










8 


Student: 










9 


Graduate assistant- •• 










10 


Research assistant 


• 








11 


Teaching assistant 










12 


Other 










13 


Supporting technical 










lit 


Supporting clerical 










1^ 


Other : 










16 


Housekeeping, custodial 










17 


Food service 










18 


Laborers 










19 


Other 











(Continued) 
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WORKSHEET 1^.2 (Continued) 



DATA SOURCES: 

Col* l! Worksheet series 

Col* 2: Policy planning assumption 

Col* 3* Policy planning assumption 



PREPARED: APPROVED: ' • ■ SUBMITTED 

By ^ By By . 

Date ' Date Date 
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WORKSHEET h-3; STAFF REQUIREMENTS 



Projection of Faculty Requirements at Specified Planning Stage, 
by Subject Field or Department and Course Level 

Subject Field Planning 

Institution or Department i Stage 



Item 

1 



1 Average teaching! load per faculty member 
per week: 



Course Level 

Lower Upper All 

Division Division Graduate Levels 

— ■ — 3 — 5 — 5— 



2 Clock hour s 

3 Course registrants (head count) 

it Student periods^ ■ 

5 FTE enrollment^ 

6 Projected departmental instructional 

workload per week: 

7 Clock hours 

8 Course registrants (head count) 

9 Student periods 

10 FTE enrollment 

11 Alternate estimates of faculty requirements: 

12 A: Based upon clock hours 

3,3 B: Based upon course registrant s_ 

lit C: Based upon student periods^ 

l5 D: Based upon FTE student/FTE faculty 

ratio 



16 E: Use 

(Continued) 
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WORKSHEET h»3 (Continued) 



DATA SOIECES: 

Line 2: .Policy planning assumption 
Line- 3* Policy planning assumption 
Line 1^? Policy planning assumption 
Line 5* Policy planning assumption 
Line 7* Worksheet series 3*11^ line 9 
Line 8: Worksheet series 3*8 
• Line 9* Worksheet series 3*115 line 17 



Line lO^' Worksheet series 3*8 
Line 12: Line 7 ▼ line 2 

Line 13: Line 8 -s- line 3 

Line lij: Line 9 ^ line ij. 

Line 1^: Line 10 *:* line ^ 

Line 16: Policy planning decision by 
plj^ning analyst 



PREPARED: 



APPROVED: 



SUBMITTED: 



B y By_ By 

Date Date i*ate 



TECmCECAI, NOTES: 

Although this worksheet provides for alternate estimating procedures, the 
analyst need only use one procedure if desired. 
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V/ORKSHEET STAFF REQUIREMENTS 

Summary of Projected Faculty Requirements at Specified Planning Stage, 

by Subject Field or Department 

Institution Planning Stage . ■ 



Subject Field 
or Department 



1 



FTE Faculty 

Projected 
Base Year Requirements 

(number) 

2 3 



Index of 
Growth; 
Base Year 
= 1.000 
JT~ 



1 

2 

3 

h 

6 

7 

8 

9 

10 

11 

12 



13 



15 

16 

17 Total 

(Continued) 
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WORKSHEET ii.ii (Continued) 



DATA SOURCES; 

Col* IS Worksheet series ii.i ad Col. 3> Worksheet series ii.3 

Col. 2 ; Worksheet series ii.l Col. k* Col. 3 col. 2 



PREPARED; APPROVED; SUBMITTED; 

By By By 

Date Date Date 
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WORKSHEET STAFF REQUIREfMTS 



Projection of Non-Faculty Staff Requirements at Specified Planning 
Stage^ by Subject Field or Department and Position Category 

Subject Field Planning 

Institution or Department ^ Stage 







Alternate 


Estimating 


Bases^ 


FTE Staff: 


Position 

Category 


FTE Staff; 
Base Year° 
(number) 


Index 
of Growth 


Number per 
FTE Faculty 


Other^ 


Projected 

Requirements 

(number) 


1 


2 


3 


It 




6 



1 Faculty and other 

professional! 

2 Executive 

3 Department head 

Professional staff, 
non-f acuity 

5 Faculty 

6 Research 

7 Other 

8 Student! 

9 Graduate assistant 

10 Research assistan t 

11 Teaching assistant 

12 Othe r 

13 Supporting technical 

II4 Supporting clerical 

1^ Other; 

16 Housekeeping, custodial 

17 Food service 

(Continued) 
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WORKSHEET K.5 (Continued) 







Alternate 


Estimating Bases 


FTE Staff: 


Position 

.Category 


FTE Staff^ 
Base Year° 
(number) 


Index 
of Growth 


NiMber per 
FTE Faculty 


Other^ 


• Projected 
Requirements 
(number) 


1 


2 


3 


k. 


5 


6 



l8 Laborers 



19 Other 

20 Total 



DATA SOURCES: 

Col# 1: Worksheet series i^.l 
Col< 2: Worksheet series ii#l 
Col# 3* Worksheet series 4*2 



Col, It: Worksheet series 1^.2 
Col# Worksheet series it #2 
Col# 6: Calculated by analyst, using data in 
columns 2-5# 



PREPARED: APPROVED; SUBMITTED: 

By By By 

Date Date Date 



TECHNICAL NOTES: 

■ ^Select one, 

^Specify# 

°The figures in this column may be taken directly from Worksheet series it.l, or may 
reflect a modification of those figures'’ to take account of adjus'tments required in 
base year staffing patterns in light of base year workloads. 
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WORKSHEET li.6j STAFF REQUIREMENTS 



Summary of Projected Staff Requirements at Specified 
Planning Stage, by Department and Position Group 

Planning 

Institution . Stage 



Number of Staff Required 

Faculty 

and Other Supporting Supporting 

Department Professional Student Technical Clerical Other Total 

I 2 3 TT: ■ r 7 



1 

2 

3 

h 

6 

7 

8 

9 

10 

11 

12 

13 

lit 



15 

16 • 

17 Total 

( Continued) 
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WORKSHEET k*S (Continued) 



DATA SOURCES; 

Col. IJ Worksheet series 
Col. 2; Worksheet series 
Col. 3: ’Worksheet series 
Col. It; Worksheet series 



PREPARED; APPROVED; 



By- 

Date 



By- 

Date 



Col. Worksheet series 
Col. 6; Worksheet series 
Col. 7: Worksheet series 



SUBMTTED; 

By 

Date 
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V70RKSHEET h»7l STAFF REQUIREMENTS 

Summary of Projected Staff Requirements, by Department and Planning Stage 



f 



Institution 

/ 



Department 

1 


Number of Staff Required 
Planning Stage 

I II III IV V VI 

— 5~ —3— -IT- “3“ s~ 7 


1 




2 




3 




h 








6 




7 




.8 




9 




10 


■■ 


11 




12 




13 




111 




1^ 




16 




' 17 . . . 




l8 Total 




(Continued) 
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WORKSHEET ii .7 (Cont:mued) 



DATA SOURCES: 

Col. li Worksheet series I4.6 
. Col.’ 2 : Worksheet series It. 6 
Col, 3 s Worksheet series i|.6 
Col. It: Worksheet series It. 6 



PREPARED: 

By 

Date 



APPROVED: 

By 

Date 



Col. Worksheet series It. 6 
Col. 6 t Worksheet series It. 6 
Col. 7 s Worksheet series It. 6 



SUBMITTED: 

By 

Date 
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PART III 



PHISICAL PLANT 
SPACE REQUIREraiTS 
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PART III 



PHYSICAL PLANT SPACE REQUIREMENTS 

Institutional physical plant requirements depend upon the projected 
activity levels of the various operating departments of the college or 
university and the unit planning criteria adopted for use in physical 
plant programming. In developing programs of present or future space re- 
quirements, the analysis may be conducted along either functional or ad- 
ministrative lines. If the former course is elected, a ^ries of space 
categories is established and the programming effort focuses on each of 
these functional components of physical plant in turn. Alternately, each 
administrative unit may be dealt with in turn, and the analysis of all 
physical plant requirements associated with the particular unit would be 
completed before going on to the next department. 

For reasons of clarity in exposition, this Manual of space program- 
ming is developed along functional lines. Over-all physical plant is di- 
vided into twelve broad space categories! classroom space; special pur- 
pose instructional space; office space; research space; library space; 
museum and galleiy space; athletic activities space; housing space; food 
service space; staff and student service space; miscellaneous other space, 
and physical plant maintenance and operations space. Upon completing the 
portion of the Manual dealing with any one of these twelve broad catego- 
ries, the analyst will have obtained the over-all institutional require- 
ments for the particular functional category of space considered. Upon 
• completing the programming of all twelve categories, the analyst can then 
establish the total space requirements of the institution by aggregation. 
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In addition, the total space requirements of each department can be de- 
termined by reorganizing the data and aggregating the projected depart- 
mental needs for the various components of space represented by, the twelve 
broad functional categories. 

t 

Chapters 2 through l6 are devoted to an exposition of the method for 
programming the area requirements associated with each of the twelve broad 
space categories identified above. Analytically, the Manual takes approx- 
imately the same form in dealing with each category. First,, the broad 
category is further subdivided into primary and auxiliary components. 
Second, the activity or workload generating the primary space needs is 
identified. Third, the workload estimates are combined with intensity of 
use and unit area physical planning criteria to obtuln projections of pri- 
mary space requirements in the particular broad, categoiy considered. 

Fourth, the primary component is augmented by an estimate of the auxiliary 
or service space needed to complement the primary allocation and make it 
completely workable relative to the expected workloads. Finally, by ag- 
gregating the primary and service components, the over-all space needs as- 
sociated with a particular functional categoiy are obtained. Planning 
stage and departmental assignment are always indicated. 

The degree of detail and elaboration involved in the calculation of 
space requirements varies among the broad functional categories. For some 
components of physical plant, such as special purpose instructional space, 
a lengthy and detailed analysis is required. For other components, such 
as museum and galleiy space, the programming method is less complex. In 
general, variations in the degree of complexity of the procedural outline 
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are a function of the number of considerations involved in dealing with a 
particular component of physical plant and the degree of diversity among 
the space elements included within the broad categoiy • 

The physical planning criteria are presented in tabular form immedi- 
ately following the text discussion of each space category* Th^ reflect 
an analysis of the amounts of space required to perform the types of func- 
tions that may be involved. In some instances, it is the needs of an in- 
dividual for a work station that determine the physical planning criteria. 
In other instances, the needs are generated by the characteristics of a 
particular piece of equipment. In still other types of space, the physi- 
cal planning criteria reflect consideration of the extent to which support- 
ing space, which varies widely in characteristics and encompasses a variety 
of elements, is needed to make the primary space allocation associated 
with individuals or equipment functionally satisfactory. In all instances, 
the criteria reflect the experience of the Consultants and other planners 
and institutions throughout the country in planning the typical quantities 
of space associated with various types of activities. Departures from 
these criteria may be necessary in the case of particular institutions or 
operating departments. Such departures presumably can be justified ly the 
characteristics of the activities to be accommodated in the space, and 
rigid adherence to the recommended physical planning criteria should be 
eschewed in these cases. 

One further consideration should be kept in mind. Implicit in the 
programming procedure is an evaluation of how intensively the space or ca- 
pacity is to be used. This concept is most familiar in the case of teach- 
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ing facilities; e.g., room utilization and student station utilization. 
Howevepj the same consideration underlies all other components of physical 
plant. Thus, it is implicit in the decision to program single occupancy 
or .multiple occupancy office space for various categories of personnel. 

It is implicit in the calculation of the capacity requirements associated 
with the reader station component of the libraiy • It is also implicit in 
an evaluation of the turnover factor in dining facilities. To some extent 
the Manual assumes the adoption of certain planning criteria that have al- 
ready been established through earlier studies sponsored by the Associa- 
tion. A case in point is the room and student station utilization cri- 
teria for scheduled space as developed in the Baxter studies. In other 
instances, the intensity of use criteria will reflect .-policy planning 
assumptions made by the planning analyst or institution involved. It 
should always be borne in mind tnat variations in the underlying as sump 
tion regarding thb intensity of use of a particular space component are of 
significance and deserve at least as much attention as the actual physical 
planning criteria that may be used in developing the projections of space 
requirements. 
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CHAPTER $ 

0 

CUSSROOM SPACE 

Instructional workloads in classroom- type facilities were prooected 
for each planning stege by the methods outlined in Chapter 3- The general 
category "classrooms” is subdivided into three types: regular classrooms, 

seminar rooms, and lecture-auditoriums. This is because these types have 
different unit area requirements and different scheduling capabilities. 
This chapter outlines the method recommended for transforming classroom 
Instructional workloads into room and station capacity and square footage 
requirements for each planning stage, along with the recommended utiliza- 
tion and unit area criteria . 

A. Capacity Utilization Planning Criteria 

Classroom utilization studies were carried out by the state supported 
institutions in Colorado in 19^7, 19^9, and 1961. These studies have been 
useful in two respects: a.) they measure the efficiency with which avail- 

able space is actually used; andb) they provide data from which subse- 
quent planning can be carried out. Unfortuna telly, this latter aspect has 
been largely neglected in the past. The crux of the classroom utiliza- 
tion study is its value in planning to improve the use of facilities 
achieving closer fit between classroom time demand and number of rooms 
and closer fit between the distribution of class sizes and the distribu- 
tion of classroom sizes. 

• Classrooms are merely the physical tools of Instruction. The pri- 
mary objective must be to provide the proper tools to maximize uhe effi- 
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ciency of the learning process; the frequency with which the tools are 
used is secondary to that first purpose. In planning future classroom 
need, therefore, the goal is to provide the right number of classrooms and 
the, right size distribution to serve the educational program. Serious dam- 
age can be inflicted upon the educational program ,by a shortage of class- 
rooms of the right size and kind. Furthermore, during the next decade, 
the problem in public colleges and universities will be to have enough 
classrooms at the right times to provide for the expected doubling and 
tripling of enrollments; it will not be difficult to improve rates of uti- 
lization under these conditions of rapid growth. Finally, it should be 
noted that while 90 percent of the organized formal instruction takes 
place in classrooms and teaching laboratories, these facilities compose as 
little as 10 percent and seldom more than 2 $ percent of the total floor 
area of an institution of higher education. Office space, research space, 
storage, shops, heating plants, warehousing, food service, residential 
space, libraries, gymnasiums, and many other types of facilities are re- 
quired to support the instructional programs carried on in college teach- 
ing facilities. 

Three criteria for intensity of use are relevant when considering the 
utilization of classroom- type space. The first is the room utilization 
rate; this may be defined as the number of hours during the teaching week 
that rooms are in scheduled use or, alternately, the proportion of the 
teaching week that rooms are' in scheduled use. The second is the student 
station utilization rate, which may be defined as the proportion of avail- 
able student station capacity that is occupied during the time that class- 
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room- type facilities are in scheduled use. The third is the capacity uti- 
lization coefficient; this measures the average number of periods per week 
that student stations are in scheduled use, or, alternately, the proportion 
of tot^l possible student station periods per week that stations are occu- 
pied. 

To estimate future classroom requirements, levels for these utiliza- 
tion rates must be established as goals for achievement: that is, class- 

room capacity is determined for a given future Instructional load by es- 
tablishing an average rate of hours of scheduled use per room and a rate 
of station occupancy as a "standard.” The munber and size distribution of 
classrooms are calculated accordingly. The standards of utilization used 
must be determined from an extremely complex analysis of curriculum struc- 
ture and class size distributions. The levels of the utilization standards 
must be such that scheduling conflicts are minimized and the distribution 
of classroom sizes is fitted to the distribution of class sizes with suf- 
ficient tolerance to allow for flexibility in class size and flexibility 
of time scheduling. If utilization rates are too high teaching efficiency 
may be impaired; moreover, the risk Increases that individual students will 
not be able to fulfill, their degree requirements , at the proper time be- 
cause of course schedule conflicts generated by an- Inadequate number of 
rooms. To Insure that the distribution of classroom sizes does not arti- 
ficially depress class sizes, classroom capacity must exceed demand most 
of the time; l.e., the number of stations available must exceed the number 
of students requiring accommodation. 



100 



TAYLOR, LIEBERFELD AND HELDMAN, INC. 



In 19^9-60, A, W, Baxter, Jr. recommended classroom utilization stand- 

fit 

ards or goals for all of the existing state colleges and universities. 

These were determined after careful study of the existing plants and pro- 
grams of the instj.tutions against a background of ej^perience in other in- 
stitutions around the countiy. The Association has concluded that these 
classroom utilization standards should be used for the time being for es- 
timating future classroom requirements; within two or three years the 
standards may be restudied in light of experience. The Baxter criteria 
are summarized in table 

In practice, the computation of classroom space requirements is not 
so simple because it is essential that the distribution of classroom sizes 
be determined to adequately accommodate the expected distribution of class 
meeting enrollment sizes. The method recommended in this chapter is de- 
signed to take the distribution of class sizes into account. 

The utilization criteria recommended by Baxter apply to general class- 
rooms. Seminar rooms and larger lecture auditoriums have different sched- 
uling and utilization capabilities; therefore, station utilization and 
room utilization rates for these types of facilities should be adjusted 
accordingly. Each institution should analyze the utilization capabilities 
of facilities of this type and adjust the utilization criteria accordingly. 
Table ^.1 also suggests the criteria recommended for seminar rooms and 

^A. W. Baxter, Jr., Capital Outlay for. Higher Ediiicatloh . ^ofor th$,I^bli£ 
Jnninr and Senior Colleges and the Universitl_e_^n ..CQlQrad ii, Report to 
the Colorado Legislative Committee on Education Beyond High School, June 

I960, p. 3^. 
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lecture auditoriums. 



The recommended variations allow for the fact that seminar rooms 
(also used for departmental conferences, honors groups, 'graduate examina- 
tions,’ etc.) have a lov;er capacity in scheduled hours per week because of 
their use for nonscheduled purposes and because graduate seminar- type 
classes often are restricted to late afternoon because of the teaching du- 
ties of a large proportion of graduate students. Lecture auditoriums, be- 
cause of their rize — determined by maximum class sizes requiring their 
special facilities and by the fact that they often serve nonscheduled ac- 
tivities as well — cannot always be scheduled to full capacity; they 
should be capable of more scheduled hours per week but their station occu- 
pancy averages usually are lower. 



The utilization ^standards” being discussed must be viev/ed as goals. 
The rates at which institutions are capable of achieving higher . utiliza- 
tion are limited by the nature of existing facilities. This is especially 
true of station occupancy rates. If the distribution of classroom sizes 
is considerably larger than the distribution of class sizes, it is impos- 
sible to raise the average percentage of stations occupied when rooms are 
in use without raising class size averages — a matter of educational pol- 
icy. If an institution has too many rooms of the wrong sizes, it will iiave 
difficulty achieving higher utilization. The object must be to correct 
these imbalances, but this can be done only over a period of time while 
new classrooms are constructed, old ones remodeled or converted to other 
uses. Given better methods of estimating numbers and sizes of classrooms 
needed by the instructional program and distribution of class size, the 
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physical obstructions to improved utilization can be corrected fairly 
quickly (several years) in a period of rapid growth, less quickly when 
growth is slow. It .is therefore recommended that the Baxter utilization 
standards be established as the standards in the last thr§a planning 
stages, and that transitional levels be used between current utilization 
rates and the utilization goals. In other words, lower standards may be 
used in the earlier planning stages; but T:^ the last stage, the classroom 
supply should be expected to match demand at the levels of utilization 

recommended by Baxter. 

Worksheet ^.1 is provided for each institution to report the levels 
of utilization to be used as planning factors at each planning stage. The 
transitional stages should' be such that the amount of classroom space con- 
structed will not exceed the amount required in the last three planning 
stages. If existing classroom station capacity, given the Baxter utiliza- 
tion standards, is theoretically sufficient to handle the enrollments pro- 
jected at the later planning stages, this does not mean that no i-/w class- 
rooms should be built, for it is essential that older and more inefficient 
rooms be replaced by better facilities adapted to the instructional pro- 
grams and class size distribution of the institution. 

It will be noted that worksheet ^.1 calls for several other measures 
of utilization. The normal scheduling week is the number of hours per 
week during daytime hours (7:00 AM to 6:00 PM) during which classes are 
normally scheduled. A norm of hh hours per week is recommended as the 
measure to be used for all institutions for purposes of comparison. This 
is based on a normal schedule week of Monday through Friday between 8:00 AM 

103 



TAYLOR, LIEBERFELD AND HELDMAN, INC. 



and 12:00 noon, 1:00 PM and ^:00 PM, and Saturday from 8:00 AM to 12:00 
noon; alternately, it may mean scheduling from 7:00 or 8:00 AM to ^:00 or 
6:00 PM, excluding the noon hour, or from 8:00 AM to ^:00 PM, including 
the noon hour, depending upon the manner in which the institution prefers 
to schedule. By itself, the i;i{.-hour week means little except to serve as 
a measure of absolute maximum schedule time. Compared with the average 
room utilization standard of 29 or so hours per week per room, this gives 
an indication of the degree to which the problem of avoiding scheduling 
conflicts limits the hours per week in which rooms may be scheduled as an 
optimum. The "capacity utilization coefficient" is a general measure of 
the limits of utilization implied by the standards used. 

As planning techniques become more effective, as improved data re- 
sources are developed, and as the planning of educational, programs and 
practices become more closely articulated with physical planning, it should 
be possible to gradually raise the standards of classroom utilization. In 
the next decade, however, with unprecendented enrollment growth and the 
constant threat that the availability of building facilities will lag be- 
hind the need, the utilization levels established by the Baxter study are 
reasonable and economical, goals for achievement. 

The classroom utilization standards have a further use which may be 
noted here: when periodic studies of actual utilization reveal that an 

institution is approaching or exceeding the levels of utilization recom- 
mended, this is a cue that additional classroom capacity is needed to 
avert the danger of increasing schedule conflicts and artificially de- 

I 

pressing desirable growth in the sizes of classes. While this is only one 
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of marcr factors that must be taken into account in setting building pri- 
orities within and among the institutions j it does Justify at leant bien- 
nial studies of actual utilization as an aid to determining the need for 
additional classroom capacity. This statement must be accompanied by the 
warning that a relatively small part of the capital construction require- 
ments of the colleges and universities im/aives classrooms and that utili- 
zation rates alone cannot be used to set priorities* 

B. Physical Planning Criteria 

Area per classroom station, expressed in assignable square feet 
(a.s.f.) per station, varies with the size and type of room and type of 
station. Generally, the smaller the room, the larger the area per statj.on 
because of the fixed requirements of area for aisles and for the instruc- 
tor’s station at the front of the room. In addition to the immediate area 
of the room, allowance must be made for auxiliary service space such as 
preparation rooms, projection booths, storage of teaching materials and 
the like. 

The recommended physical planning criteria for this study are shown 
in table ^.2. The specific recommendations cover both the unit area allo- 
cation per station and the percentage allowances for auxiliary service 
space. The criteria represent typical figures adaptable to architectural 
designs in which room widths might vary from 16 feet to ^0 feet. Natural- 
ly, some variation in the criteria might be required as the room width ap- 
proaches the extremes of the l6-^0 foot range. 
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Since the projected room size distribution will vaiy from the specif- 
ic numbers of stations listed in table ^.2 in some instances, and since 
different types of stations may be desirable in certain instances, the 
recommended standards are further broken down on table permit 

the calculation of area for varying numbers of statior*r>, the program area 
is broken dovm into the area immediately occupied ly the station furniture 
and the area per room allowed for internal circulation and the instructor 
station. The circulation area allowance is actual.ly the mid-point of the 
room size ranges used in the table, thus constituting an approximate av- 
erage for the range. (The 6 square feet per station is based on spacing 
tablet armchairs 3* 0” from back to back and 2* 8*' from centers laterally; 
in "case study" Type 3 rooms using rows of 2h" v/ide tables and ordinary 
chairs, an additional square feet per station is required.) 

The Type 3 "case study" classroom in which rows of tables and chairs 
are used requires more area per station, but this type facility is increas- 
ingljr in demand for certain types of insoruction, especially in business 
and engineering where classwork involves more extensive use of books and 
paper materials. It may be noted that in a room ranging from ^^0 to 680 
assignable square feet, between 26 and 3^ stations of Type 3 niay be in- 
stalled compared with li.6 to ^3 tablet armchairs in Type 1» Experience 
with Type 3 installations indicates that they are more effective as teach- • 
ing facilities in certain fields with classes of less than 30» Justifying 
the greater station area requirement. 



^Developed by Dr. Thomas R. Mason, Director of Institutional Research and 
'Planning, University of Colorado. 
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The percentage increment for auxiliary classroom serrice space. will 
be applied to the aggregate classroom program space projected foi the in- 
stitutionj it constitutes su allowance for such facilities although the 
exact arrangement of auxiliary space cannot be determined until actual 
projects are in the architectural planning stage. 

C. Outline of Procedure 

Worksheet provides for the specification of the room and student 
station utilization criteria to be used in estimating capacity require- 
ments in classroom- type facilities at each planning stage. The worksheet 
permits identification of the criteria to be -used for lecture-auditoriums, 
regular classrooms and seminar rooms. The criteria are to be expressed 
in five ways • room utilization in terms of absolute number of hours , room 
utilization as a percentage of the normal teaching week; student station 
U'tili^a.tion as a percentage of the available capacity when rooms are in 
use; capacity utilization expressed in terms of total student periods per 
station per week; capacity utilization as a percentage of total potential 
student station periods available during the over-all teaching week. In 
completing this worksheet, the final stages should reflect the utilization 
criteria recommended in the Baxter studies and adopted by the Association. 
Variations from the Baxter criteria should be explained. 

Worksheet ^.2 calls for the analysis of room and student station ca- 
pacity requirements in classroom- type facilities. First, the workload 
projections already completed in Chapter 3 drawn upon for the distri- 
bution of class periods per week by class size. For each class size, the 
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appropriate room utilization criterion is used as a divisor to determine, 
as a first approximation, the total number of meeting rooms required. 

This first approximation is then ad;]u3ted to eliminate fractional room es- 
timates and to assure consistency with the control total for number of 
meeting rooms required calculated at the same time. The room size distri- 
bution is then obtained by increasing the median class size of each size 
range by a factor equal to one divided by the recommended student station 
utilization coefficient. For each room size,' total projected student sta- 
tion capacity is then estimated by multiplying the number of meeting rooms 
required by the number of stations per room. Total student station capac- 
ity is obtained by aggregation. 

Once the number and size distribution of meeting rooms required in 
classroom- type space is established, worksheet 5*3 should be used for de- 
termining space requirements. Both primary and service- space components 
of classroom- type facilities may be computed ci* this worksheet. Given the 
room size distribution indicated in v/orksheet ^.2, the physical planning 
criteria recommended in tables ^.2 and 5*3 niay used to determine the 
room area allocation in each room size class. When multiplied by the num- 
ber of meeting rooms required, the primary space requirements associated 
with a particular room size group are obtained. Application of the plan- 
ning ratio for service space to primary space recommended in table ^.2 will 
then permit development of the service space allocation associated with 
each room size range. Simple addition of the primary and service space 
componerits will yield total space requirements by room size range and fur- 
ther aggregation will yield the estimated total requirement for all 
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classroom space. 



Worksheet J.U is devoted to summarizing the requirements for class- 
room- type space at each planning stage. All space requirement data can be 
drawn from .worksheet J.3. Sub-classifications are provided for by type of 
room (lecture-auditorium, regular classroom, seminar room) and space eate- 
goiy (primary space, service space) . Simple aggregation yields the figures 
for total space required in classroom- type facilities at each planning 
stage. 
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TABLE 5 .I; CLASSROOM SPACE 
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TABLE 5^.2^ CLASSROOM SPACE 




Recommended Planning Criteria for the Allocation of ^ 
Space to Classroom-Type Facilities 
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• 




Primary Space^ 




Service Space 








Unit Area 






As Percent As Percent 








Allocation 


Program 


of Primary of Total 




Space Category and 


per Station 


Area 




Space Space 




Room 


Capacity 


(square feet) 




(percent) 






1 


2 


3 




fi 5 


1 


Regular classrooms 




352 

U32 


) 

) 




2 

3 


Capacity 

If 


20 stations 
30 stations 


17.6° 
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II 


i^O stations 


13.0° 


^20 


) 
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II 


^0 stations 
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6o5 


) 




6 


ft 
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11.5° 
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) 
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10.9° 

12.7^ 


8l8 


) 


7.0 6.5 


8 


II 


100 stations 


1270 


) 




9 
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125 stations 


11.9^ 


U 488 


) 


... ^ 


10 


tr 


l 50 stations 


11.3^ 


1695 


) 




11 


II 


175 stations 


10.9^ 
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) 




12 


» ! 


1 200 stations 


10.6^ 


2120 


) 


• 


13 


Seminar-coiiference rooms. 
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Ih 
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10 stations 


20,0 


200 


7.0 6.5 


15 


II 


20 stations 


20.0 


llOO. 


) 


J6 


If 


30 stations 


18.0 


51^0 


) 
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17 


Lecture auditoriums 




ll600 


) 




18 


Capacity 


; 500 stations 


9.2 


20 oO 17.0 


19 


If 


i 1000 stations 


8.6 


8600 


) 


20 


II 


: l 500 stations 


8.2 


12300 


) 





^These are general classroom facilities. The unit allocation criteria permit 
inclusion of projection facilities, demonstration benches for science lectures, 
other special equipment in addition to the actual seating stations. 

^This is a net addition to the prmary space. It may be treated as a function 
of the aggregate allocation to either primary space or total space. Included 
are preparation rooms, projection booths, stages, dressing rooms, storage 
facilities. 

^Includes two longitudinal aisles, no rear aisle. 

includes three longitudinal aisles and one rear aisle. 
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TABLE ^.3s CLASSROOM SPACE 

Alternate Basis for Calculating Allocation to Primary 
Component of Classroom-Type Facilities; Classroom' 
Station Area Standards, by Number of Stations 

in Room and Type of Room 



Prima^^y Space 





Type of Room 
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Component A 
Unit Area 
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Component B 
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TABLE $.3 (Contmued) 



Primary Space 



a 



Component B 







Type of Room 
and Number 
• of Stations 


Unit Area 
Allocation per 
Stations 


Allocation to 
Circulation in 
Room 


Total 

Area Required 
for Room 






1 


2 


3 


k 
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18 
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Hn 
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Source: Dr. Thomas Mason, Director of Institutional Research and Planning, 

University of Colorado 
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PLATE 5-1, CLASSROOM SPACE 
TYPICAL PHYSICAL PLANNING CRITERIA 
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WORKSHEET 5.1 (Continued) 
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WORKSHEET J.2; CLASSROOM SPACE 



Projection of Room and Student Station Capacity Requirements 
in Classroom-T^pe Facilities, by Capacity Size Range 

Planning 

Institution^ Department.^ Stage 



Class 

Size 

Range Class 

(number of Periods 
stations) per Week 



1 Under 20 

2 20-29 

3 . 30 - 39 

1|0 - 1^9 

0 

^ ^ 0-^9 



Room 

Utilization 
Criterion: 
Room Periods 
•per Week 

- 3 



Room Size 



Meeting Rooms 
Requirad 



C alculated Adjusted 

_ii s 



Room 

Median Size : 
Class Number of 
Size Stations 



10 

3^ 



Projected 
Student 
Station 
Capacity 
8 



6 60-79 . 

7 80-99 . 

8 100 - 11^9 . 

9 1^0 - 199 . 

10 200 - 2i;9 . 

11 2^0 and over, 

12 Total . 



70 

90 

125 

175 

225 

300 



DATA SOURCES: 

Col. l: Policy planning assumption 

Col. 2: Worksheet series 3*12 

Col. 3 : Worksheet 5*1 

Col. Col. 2 V Col 3 

Col. 5* Ool, rounded by planning analyst 

PREPARED : APPROVED : 

By . By 

t 

Date Date_ 



Col. 6: Analysis of Col. 1 

Col. 7 : Either l) planning analyst, or 2) 

Col, 6 t student station utilization 
rate listed in Worksheet 5*1 
Col. 8: Col. 7 . k‘Col.5 

SUBMITTED: 

By 

Date ^ 
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WORKSHEET ^.3; CLASSROOM SPACE 
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WORKSHEET $.3 (Continued) 
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ERIC 



TECHNICAL NOTES: 

Decision as to room type should be specified here in worksheet. I.e.^ seminar room vs. regular 
classroom^ regular c3.assroom vs. lecture auditorium. If desired^ procedure can be standardized 
so that all rooms of 20 stations or less are treated as seminar rooms^ rooms of 21-125 stations 
are treated as regular classrooms^ and all larger rooms are treated as lecture-auditoriums. 



WORKSHEET CLASSROOM SPACE 

Summary of Space Required in Classroom- Type 
Facilities, at Selected Planning Stages 

Institution Department 



Planning Stage 

Type of Room and I II III IV V 

Space Category (square feet) 

1 ~ ~5~ ~j~ ~~ir~ ~T~ ~~g 

1 Lecture-auditoriums: 

2 Primary space_ ■ 

3 Service space • 

ll Subtotal 

^ Regular classrooms: 

6 : -primary space^ 

7 Service space 

8 Subtotal 

9 Seminar rooms: 

10 Primary space 

11 Service spac e 

12 Subtotal 

13 All classroom- type rooms: 

2k Primary space ___ 

1^ Service space ^ 

16 Total 

( Continued) 
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WORKSHEET (Continued) 



DATA SOURCES: 



Line 1 
Line 2 
Line 3 
Line It 
Line ^ 
Line 6 
Line 7 
Line 8 



No entry 

Worksheet series ^.3, 
Worksheet series 
Worksheet series ^.3, 
No entry 

Worksheet series 
Worksheet series ^.3, 
Worksheet series ^.3, 





Line 9: 


Col. ^ 


Line 10: 


Col. 7 


Line 11: 


Col. 8 


Line 12: 




Line 13: 


Col. ^ 


Line lit: 


Col. 7 


Line 1^: 


Col. 8 


Line 16: 



No entry 

Worksheet series ^,3y Col. ^ 
Worksheet series ^,3y Col. 7 
Worksheet series ^,3y Col. 8 
No entry 

Sum of lilies 2, 6 and 10 
Sum .of 'Tines 3, 7 and 11 
Sum of lines hy 8 and 12 



PREPARED: APPROVED: SUBMITTED: 

By_ By By 

Date Date Date__ 
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CHAPTER 6 



SPECIAL PURPOSE INSTRUCTIONAL SPACE- 

The heading ’’Special Purpose Instructional Facility” comprehends 
those specialized scheduled instructional rooms in which students perform 
work with equipment and materials, including wet and diy science labora- 
tories, drafting rooms, music and art studios, language laboratories, 
practice rooms and shops. The key characteristic is the special purpose 

nature and general absence of interchangeability of these rooms. 

# 

Instructional workloads for these facilities were projected in Chap- 
ter 3. The procedure recommended in this chapter for projecting the ca- 
pacity and area requirements allows for considerable variation in approach. 
Projections should be made on a course-by- course or lab-by-lab basis. 

This approach yields data which may be used directly in programming new 
facilities or remodeling. 

A, Capacity Utilization Planning Criteria 

Because of their particular and special nature, utilization of spe- 
cial purpose teaching facilities cannot be approached arbitrarily. If a . 
given course requiring laboratoiy-type Instruction is to be offered, the 
facilities must be provided regardless of utilization. Highly specialized 
advanced courses with limited enrollments will usually have low utiliza- 
tion in hours per week until the size of the institution is such that 
multiple laboratory sections are feasible. In order to determine the num- 
,ber of rooms and the number of stations required, however, levels of opti- 
mum room and station use must be established for planning purposes. The 
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most widely used aTerage utilization criteria for special puipose teaching 
facilities are 2k periods per week with 80 percent of stations occupied 
when rooms are in scheduled use. These are averages, not necessarily val- 
id, for' particular laboratories. Because laboratory sessions usually are 
more than one period in sequence, they tend to obstruct larger blocks of 
schedule time. Oversoheduling leads to schedule conflicts. Thus, the 
utilization rates ercpected for special purpose teaching facilities are 
lower than for classrooms. 

For plannu. -g purposes, optimum room and station utilization criteria 
must be established to determine the number of rooms and number of sta- 
tions required. If the course is offered at all, a minimum of one labora- 
toiy room must be provided, regardless of course enrollment. The number 
of laborato 3 y stations should be geared to the number of students desir- 
able in a single laboratory section* 

The function of utilization criteria in planning capacity in special 
purpose facilities may be understood from ttie following. First, consider 
room requirements. As course registrations grow, the number of sections 
•of the desired size increases. As the number of laboratory periods per 
week increases with the number of sections, the hour utilization per week 
of a single laboratory room will approach a point at which scheduling 
conflicts increase. At this point, another laboratory room will be needed 
so that more than one laboratoiy section can be held concurrently. Thus, 
for planning purposes, hour utilization standards should be viewed as 
scheduling saturation points, signalling the need for another laboratory 
room. Second, consider station requirements. For laboratorj.es, these 
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usually are determined by the desired section size plus an increment to 
allow flexibility. Typically, the desired section size multiplied by 1*2^ 
(the equivalent of 80 percent station occupancy) is used to program room 
capacity. Thus, a laboratory for sections of 20 students should be de- 
signed for 2 .$ stations. This allows a 2 $ percent increase in the £=ection 
size before another section has to be set up with accompanying cost of 
additional instructor time. Any greater increase in section size would 
impair the quality of instruction; any smaller increment would force the 
establishment of an additional section of small enrollment before it is 
needed. For example, say that an advanced science course starts with 1 $ 
students; optimum section size is 20 students; 2^ laboratoiy stations are 
provided. When course registrations reach 26 students, another section 
must be established. The two sections would average I3 students. But if 
only 20 stations were provided in the room and a new section were required 
when 21 students registered for the course, two sections averaging 10. ^ 
studentu, would be required. The extra station capacity is vital to allow 
for operational econony of this type. 

The average utilization criteria for special purpose instructional 
facilities are derived from the I960 Baxter Study. These are tabulated 
for each institution in table 6.1. Baxter did not make any recommendations 
for station occupancy rates, but 80 percent is recommended for calculating 
the average student hours per week per station. The variation among in- 
stitutions is the result of Baxter’s analysis of existing teaching labora- 
tories at each institution. It must be emphasized that these are institu- 
tion-wide average standards. When dealing with particular laboratories. 
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the average may be exceeded in cases of multiple- section courses but al- 
most always will fall short in more specialized courses with smaller reg- 
istration levels. 

Baxter set the normal schedule week at 30 -hours for teaching labora- 
tories (compared with kh hours for classrooms) because laboratory time 
blocks are more difficult to sc edule and because most laboratories re- 
quire ’’down” time for clean-up, stocking, and set-up of materials. Baxter- 
called the midpoint between the recommended average hour utilization stand- 
ard and the 30-hour schedule week the "Average Schedule Density Threshold." 
He used this to gauge the extent to which institutions were suffering from 
overscheduling of teaching laboratories in certain areas; this measure was 
intended to serve as a danger signal. 

Vftien teaching laboratoiy needs are projected on a course-by-coui’se 
basis, another approach is required. Different laboratories will have 
different optimum scheduling capacities according to the structure of the 
courses involved. These capacities will vaiy according to two factors: 
a) the mix of class sizes in lecture, recitation and laboratory groups; 
and b) the mix of meeting periods per week required in lecture, recitation 
and laboratory meetings. An effort should be made to determine the opti- 
mum number of laboratory secblons which can be scheduled for the course 
without having scheduling conflicts between laboratoiy and lecture- 
recitation sections of the same course or pair of complementary courses. 
The longer the laboratory period required and the more lecture-recitation 
hours scheduled in association, the smaller the maximum number of hours 
per week of possible scheduled utilization in a given laboratory room. 
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When these upper limits are approached in programming laboratoiy require- 
ments, they are cues for the addition of more laboratory units. Whether 
these will average out at 2k hours per week Jor all laboratories will de- 
pend upon the structure and mix of laboratory courses at a given institu- 
tion. 

B, Physical Planning Criteria 

Table 6.2 lists the recommended unit area allocation criteria for 
special purpose instructional facilities in all fields and levels of in- 
struction. Table 6.3 enumerates the recommended planning criteria for 
programming the service or auxiliary space needed to supplement the primaiy 
space component. 

The criteria indicate allocations per student station and the propor- 
tion that service area is of total space classified under the general 
teaching laboratory heading. It is impossible to define these criteria 
for all types of situations. Generally?- speaking, the unit planning cri- 
teria for lower division facilities assume capacities of 2k to ij.0 stations. 
Outside this capacity range, the unit standards should be modified; i.e ^ 
higher standards for rooms with fewer than 20 stations, sma.ller allocations 
for rooms with more than ij.0 stations. For the upper and graduate division 
criteria, the assumed ranges a 12 to 2k stations and k "to 12 stations, 
respectively. When fewer than four students are involved in laboratory 
work, it is assuned that the room designation will probably fall in the 
research space c£,tegory ana the appropriate space allocation criteria will 
be those that apply to research space. The unit area allocation criteria 
encompass all storage and service space normally included within the lab- 
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oratory itself. Wherever -appropriate or necessary, different criteria are 
indicated when the subject matter necessitates such differentiation. The 
table suggests the subject areas that can be dealt with under the proposed 
standards. Naturally, the references to course matter coverage are in no 
sense comprehensive. 

The service space coefficient refers to the typical situation in 
large and small departments. The demarcation- point is generally at about 
10,000 square feet of total special purpose teaching space, or 7 >000-7 » ^00 
square feet of primary teaching space. Wherever the large- small distinc- 
tion was not possible, a single coefficient is indicated. 

Naturally, the needs of individual departments might dictate varia- 
tions from these proposed criteria. It»s possible to satisfy the station 
requirements and service space needs with both higher and lower criteria. 
However, as in the case of the classroom space allocations, the enumerated 
criteria are designed to permit comfortable working conditions. 

C . Outline of Procedure 

Worksheet 6.1 should be used for recording the room and student sta- 
tion utilization criteria to be used in projecting capacity requirements 
in special purpose instructional facilities at each planning stage. The 
worksheet calls for a specification of the following information: a) the 

length of the teaching week in special purpose instructional facilities; 
b) the room utilization criteria to be used in calculating the number of 
rooms required in special purpose facilities, expressed in terms of number 
, of room periods per week and proportion of teaching week which rooms are 
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6xp6cti6d tiO 1)6 us6dj c) till© sdoptiod studGnti s'ta'txon utixlxzatiion crxtiGrxaj 
6xpr6ss6d as tih© proportixon of avaxlabl© capacxtiy in spscxal purpos© xa— 
cxlxties to be occupied when such facilities are in use; and d) the over- 
all capacity utilization criteria, expressed as the total number of stu- 
dent periods per station per week that should be expected as well as the 
proportion of aggregate student statxon capacxty used dur.ing the teachxng 
week* The criteria should be consistent with the Baxter recommendations 

t 

and any expressions of Association policy regarding room and student sta- 
tion utilization goals for special purpose instructional facilities. 

Worksheet 6.2 focuses upon the projection of student station capacity 
in various types of special purpose instructional facilities. A separate 
worksheet should be developed for each course level group, planning stage 
and subject field. The first step is the determination of the number of 
different facilities required to satisfy the instructional workloads at 
each level. The analyst must use his judgement in this regard for this 
involves the question of the extent to which facilities may be used inter- 
changeably to accommodate the needs of several different types of courses 
that may be offered. Consul tatxon wxth representatives of the. xndxvxdual 
departments may be necessary for the analyst to implement this aspect of 
the programming procedure. Upon specification of the number of ’different 
facilities required and the courses that can be taught in each special 
purpose facility, the analyst can draw upon the information developed in 
Chapter 3 regarding the projected student registrations associated with 
the . specif ied courses in order to obtain the total registration load in 
each facility. The data on preferred class sizes developed in Chapter 3 
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should then be introduced. These figures should be ad;3usted the plan- • 
ning analyst to the programnied room size basis j usually by raising the 
preferred class size figures by a factor which on the average will be 
equal to one divided by the recommended student station utilization rate. 
The number of rooms required of each kind can be obtained by dividing the 
projected student registration load by the programmed station capacity 
figure that has been established. Projected student- station capacity then 
is simply a function of the number of rooms required and the number of 
stations in each room. 

Upon completing the projection of capacity requirements, worksheet 
6.3 may be used to determine the space requirements associated with the 
projected special purpose instructional facilities. The worksheet paral- 
lels the preceding forms and organizes the analysis by subject code, 
planning stage and course level. For each facility, the primary space re- 
quirements are determined by establishing the unit area per room .(a func- 
tion of the number of stations per room and the unit area allocation cri- 
teria suggested in table 6 .I) and multiplying this by the number of meet- 
ing rooms required as determined in worksheet 6.2. Servxce space require- 
ments then are calculated by applying the planning ratio for service space 
to primary space as indicated in table 6.2 to the primary space require- 
ments projected for each facility. Total space requirements are then ob- 
tained by simple aggregation of the primary and service space components, 
and total space requirements at each level are determined by aggregation 
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of the total space requirements associated with each type of facility.^ 



Worksheet 6.1|. should be used to summarize the. projections of special 
purpose instructional space requirements j by subject® facility level® space 
■categoiy and planning stage. Worksheet 6.^ is -an even more, compact sum- 
mary form which focuses upon the over-all requirements for special purpose 
instructional space in each department, by planning stage. Simple aggre- 
gation of the departmental requirements at each planning stage will yield 
the estimate of total institutional needs for special purpose instruction- 
al space at each planning stage. 



Alternately, the actual projection of service space requirements can be 
handled as a single calculation dealing with the aggregate primary space 
projected for each subject field. Total space requirements would then be 
obtained in a manner paralleling that indicated in the text but would in- 
volve only one step! the addition of total primary and service space 
components . 
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TABLE 6.1} SPECIAL PURPOSE INSTRUCTIONAL SPACE 



Teaching Laboratory Utilization Rates 
Recommended by A. W. Baxter, Jr., I960 





Institution 


Laboratory 
Schedule 
Week 
in Hours 


Average 

Schedule 

Density 

Threshold 


Standard 
Average Hours 
per Week 
per Room 


Average 
Student 
Hours/Week 
per Station' 




1 


2 


3 


■ k 


3 


1 


University of Colorado 


30 


27 


2ii 


19.2 


2 


Colorado State University 


30 


27 


23 


l8.lt 


3 


Colorado State College 


30 


28 


2ii 


19.2 


ii 


Adams State College 


30 


26 


22 


17.6 




Western State College 


30 


27 


• 2ii 


19.2 


6 


■L. 

Southern Colorado State College^ 30 


28 


2ii 


19.2 


7 


Colorado School of Mines 


30 


25 


20 


16.0 


8 


■L. 

Fort Lewis College 


30 


28 


2ii 


19.2 



Source: A. W. Baxter, Jr., Capital Outlay for Higher Education . . . in Colorado , 

Report to the Legislative Committee on Education Beyond High School,' • 
June-, i 960 . Tables 6 a and 6B. 

8i 

Baxter does not make recommendations on station utilization rates| this .figure 
assumes an average of 80^ of stations occupied when room is in scheduled use. 
This figure is 80^ of the standard average hours per week per room. 

* 1 ^ 

S.C.S.C. taken at same rate as C.S.C .5 Fort Lewis at same rate as C.S.C., 
assuming higher utilization expected from trimester program. 






TAYLOR, LIEBERFELD AND HELDMAN, INC. 



.133 







0) 

CO 

o 





O 




o 


•H 


jp 


si 


■P 


M-l 




nJ 




CO 


o 


H 


o 


ctf 




H 


•H 




H 


O 




«s1 


0) 


o 




Ph 


M 


(D 


CO 


tH 






O 


•P 


P 




o 




U 




E-i 


O 


CO 




p 


& 




0) 


H 




g 




•H 


o 


W 


U 


& 


CO 


Q) 


e 


■P 


o 


S 


•H 

U 


o 




o 


& 



ho 

•S 


1 


g 




cO 

fH 


(D 


P4 




tJ 

0) 


•p 

o 


tJ 


■p 


§ 


(D 


o 


o 

cO 


o 


CO 


0) 

(« 


«p 


o 



g 

•H 

CO 

•H 

5 

p 

tJ 

g 

-p 

o 

0) 

•o 

•§ 

CO 



CO 

0) 

40 

•H 

o 



•rJ 

■P 

O 

g 

■P 

CO 




13U 



TAYLOR, LIEBERFELD AND HELDMAN, INC. 




Unit Area Allocation 
Per Student Station 

Subject and Division (square feet) Courses 
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ERIC 



Typical; could vary in size and might also serve dual function as conference or seminar room 
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plate 6-1; TEACHING LABORATORY SPACE 
TYPICAL ELEMENTARY BIOLOGY FACILITIES 
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PLATE 6-2; TEACHING LABORATORY SPACE 
TYPICAL ELEMENTARY CHEMISTRY FACILITIES 
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PLATE 6-3«TEACHIN6 Lt 'ORATORY SPACE 
TYPICAL ELEMENTARY PHYSICS FACILITIES 
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WORKSHEET 6.1; SPECIAL PURPOSE INSTRUCTIONAL SPACE 



Room and Student Station Utilization Criteria to Be Used in Projecting 
Capacity Requirements in All Special Purpose Instructional Facilities 

Subject 

Institution Denartmen t Code . 



Item 

~ 1 ' 

1 Normal length of teaching week for 

special purpose instructional 
facilities (hours) 

2 Room utilization criteria? 

3 Room periods per week? number 

U' Room periods per week? percent.. 

5 Student station utilization 

rate? percent 

6 Capacity utilization coefficient? 

7 Student periods per station per 

week? numbe r 

8 Student periods per station per 

week? percent 



Planning Stage' 



I 


II 


Ill 


IV 


V 


VI 


2 


.,,.3 


k 




6 


_L- 




DATA SOURCES? 

Line 1? Policy planning assumption 

Line 2? No entry 

Line 3* Baxter 

Line U? Line 3 line 1 



Line Association policy 
Line 6? No entry 
Line Line 5 x line 3 
Line 8? Line ^ x line k 



PREPARED? 



APPROVED 



SUBMITTED? 



By_ ^ By_ By 

Date Date Date, 




TECHNICAL NOTES: 

The institution may find it useful to distinguish among facilities by level of in- 
struction. In this instance, a separate workjheet would be completed to describe^ 
the utilization criteria to be applied at, say, lower division, upper division, 
and graduate level facilities. 
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WORKSHEET 6.2; SPECIAL PURPOSE INSTRUCTIONAL SPACE 
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Projection of Space Required in Special Purpose Instructional Facilities 
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Date 



WORKSHEET 6. It 5 SPECIiUL PURPOSE INSTRUCTIONAL SPACE 



Summary of Space Required in Special Purpose Instructional 
Facilities at Selected Planning Stages^ by Level and 
Primary-Service Space Classification 



Institution 


Subject 

Department Code 



Facility Level 
and Space Category 
1 


Planning Stage 

I II • III IV V VI 

(square feet) 

“2 3"" • 7 



1 Lower division: 



2 Primary space 


, 



3 Service space 



h Subtotal 





3’ Upper division: 



6 Primary space 





7 Service space 



8 Subtotal 





9 Graduate : 



10 Primary space 





11 Service space 



12 Subtotal 




13 All special purpose 

instructional facilities: 




II4 Primary space 


• 



Service space 



16 Total 


— 


(Continued) 
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WORKSHEET 6.h (Continued) 
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Col. 6 


Line ll|: 
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Worksheet 


series 


6.3, 


Col. 8 
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Worksheet 
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WORKSHEET 6.^5 SPECIAL PURPOSE INSTRUCTIONAL SPACE 

Summary of Space Required in Special P-urpose Instructional 
Facilities at Selected Planning Stages^ by Department 

Institution 



Planning Stage 

I II III IV 

Department 



1 

2 

3 - 

h 

^ 

6 

7 

8 

9 

10 ^ 

11 

12 

13 

lii 

15 

16 

17 

18 Total 
(Continued) 
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WORKSHEET 6.5 (Continued) 
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CHAPTER 7 
OFFICE SPACE 



Projection of office space requirements is based upon the projections 
of faculty and staff requirements carried out in Chapter k» These person- 
nel projections must now be analyzed in terms of the work stations re- 
quired for carrying out the activities associated with each personnel cat- 
egory to determine the office-type building area required. Implementation 
of this portion of the Manual will depend heavily upon the policies and 
patterns of the various institutions, and the methods and worksheets used 
will h ave to be adapted by each institution to its individual needs . 

A, Primary Office Space (Staff Work Stations) 

In determining the requirements for primary office-type space, the 
procedural steps may take the following form: 

1. Establishment of unit area allocation criteria; 

2. Determination of the aggregate number of space units of various 
types r''quired, and the implied area needs; 

3. Determinatr on of the locational characteristics of the complex of 
required space, and the implied area needs. 

The first step is consistent with the general planning approach of 
applying uniform criteria for work station space requirements based upon 
the functional requirements of the space occupant and independent of his 
employment position or departmental affiliation. To assist in this regard, 
table 7«1 provides illustrative unit space allocation criteria. The cri- 
teria are those that we and other planners have found useful. For the 
. single occupancy offices, the figures refer to net office space require- 
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merits, exclusive of such service elements as files, bookcases, etc.; for 
the units located in multiple occupancy arrangements, the figures include 
an allowance for immediate circulation and equipment requirements. 

As the table suggests, a distinction should be made between office 
units that are single occupancy or private in nature and those that are in 
multiple occupancy status. For example, in a multiple occupancy arrange- 
ment two or more graduate students or clerks may share space in a single 
room. The criteria reflect a basic room area module of 120- square feet. 

The multiple occupancy units are readily adaptable to combination in such 
a way as to make efficient use of the basic room module. Thus, the basic 
S-3 unit can also be used to accommodate two M -2 units or three M-3 units. 

The work station criteria can, of course, be modified or increased in 
number and variety if necessary. The 120 square foot basic office unit, 
however, is one found demonstrably satisfactory for almost all faculty 
offices except those in which group instruction of over three students is 
included among the functions that the office space unit must accommodate. 
Normally, when the size of the small student discussion group is such that 
a space larger than 120 square feet is required for a faculty office, the • 
group should meet in a classroom or seminar room. Where this cannot be 
the case for reasons of educational policy, the basic faculty office unit 
must be larger than 120 square feet. 

The second step is the development of the inventory of office unit 
requirements. The starting point here is the classification of personnel 
by broad position category for each department (see Chapter i;) . By having 
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persoiinel and office unit requirements listed on the same sheet, a control 
device is made available to check that total office unit requirements do 
not exceed the number of personnel that are to occupy these units. Work- 
sheet 7.1 may be used for this purpose. An examination of the worksheet 
will show that the personnel classification used for determining office 
space requirements has been elaborated to reflect budgeted and non-budgeted 
personnel. This is done for two reasons: first, to underscore the cost 

of a policy decision to provide space for non-budgeted persoimel (e.g., 
graduate students, students in honors programs, visiting firemen); second, 
to make sure that the space required to accommodate non-budgeted staff, 
where such space is to be provided, is accounted for accurately in the es- 
timates. 

A third step in the development of the information required at each 
pi annlng stage would Involve the reorganization of the office capacity 
projections to reflect the general locational distribution of the office 
work station units. That is, some units should be in predominantly office 
space complexes; e.g., faculty offices, clerical offices, etc. Other units 
should be in laboratory areas; e.g., graduate students, laboratoiy assist- 
ants. Still other units might be located in library space (e.g., carrels), 
laboratory service space (e.g., shops or preparation areas), or other space 
(e.g., stockrooms). However, this step may be deferred to a later. stage- 
of the programming study. 

It should be noted that departmental estimates of office capacity re- 
quirements can be aggregated by whatever groups of departments are deemed 
relevant. Thus, social science or humanities departments might be aggre- 
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gated for purposes of determining the overall number of offices necessary 
to accommodate them as a group. The needs for new structures or the ade- 
quacy of existing structures can more readily be evaluated for those de- 
partmental groups that are primarily office space users. 

B. SeoTvlce Space 

Naturally, these reference criteria not by themselves permit esti- 
mation of that portion of departmental office space that falls in the 
"service” or "auxillaiy” category. Included in the service category are 
such elements as files, reception areas, supplies, conference areas, and 
so on. The basic allocations to staff stations, however, can be used as a 
point of departure. 

Two approaches to auxiliary office space needs are possible. One ap- 
proach, that for which a computational format has been provided in this 
Manual, involves the use of rule-of-thumb estimates of the ratio of office 
seiTvlce space to a) total office space requirements or b) total primary 
office space requirements. In either case, once primaiy office space re- 
quirements are estimated, the service space needs are readily calculated 
by use of the appropriate planning ratio. Although the proportions will 
vaiy with the size and character of departmental office operations, experl 
ence indicates- that office service elements account for approximately 20 
percent of total office space needs. That is, for every 100 square feet 
of office space, 80 square feet are used for staff work stations and 20 
square feet fall into the supporting space category. Naturally, greater 
sophistication is possible even when using rule-of-thumb measures. Thus, 
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different factors should be used for academic and non-academic departments. 
Within these categories, further subclassifications by size and character 
of operations are possible. The procedure that is ultimately adopted will 
probably depend upon the resources and time available for making more de- 
tailed estimates. Table 7*2 summarizes some of the rule-of-thumb factors 
worked up from experience with more detailed studies. 

The second approach is optional and no computations, 1 procedure is out- 
lined here. It would involve studies in greater depth of the office serv-. 
ice space category. In the same v/ay that activity levels (in the form of 
staff estimates) are used as the basis for calculating primary office 
space needs, appropriate indexes of need would be used for calculating the 
various .-~;^r-’ice space elements. Thus filing, conference, and storage 
5 ;. acc .needs would each be projected only after initially studying the in- 
tensity and character of the needs for each element. Then the estimate of 
the number of units needed of each service space component (whatever the 
relevant form that these units may be measured in) would be combined with 
the appropriate unit space allocation criterion to arrive at the estimate 
of total space needed to accommodate that specific office service element. 

Consider, for example, file space. Estimation of space requirements 
would require a projection of the number of file drawers required at some 
specified level of departmental activity. This would in turn depend upon 
the rates at which records are accumulated, record retention policies, and 
the number of file drawers required for the quantity of records that have 
been calculated to require housing at the subject planning date. If con- 
sideration is restricted for purposes of this discussion to letter and 
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legal files, the next step is converting the file drawers estimate into 
estimates of the number of file cabinets needed. This wills of course, 
vary with whether 2-, 3-, ij.-, or ^-drawer .file cabinets are used. The av- 
erage floor space requirement per drawer declines as the cabinet increases 
in drawer capacity; and, from a space planning view 2 )oint, the cab- 

inet is to be preferred.’ Experience indicates that letter-size file cabi- 
nets require 10 square feet of space, while legal-size cabinets must be 
assigned 12 square feet. Combining the estimated requirement for file cab- 
inets (letter-size and legal-size separately) with the appropriate file 
cabinet unit space al] ^cation criterion results in the total lile space 
requirement estimate. 

An analagous procedure can be developed for each component of the of- 
fice service space complex. The procedures for determining the activity 
levels or unit requirements will not be discussed any further at this junc- 
ture. Clearly, these can be of greater or lesser complexity. However, 
recommended unit space allocation criteria for selected service space ele- 
ments are enumerated in table 7.3* They can be incorporated into an office 
space planning model even if the procedure for estimat5.ng the number of 
units required must be limited to r .atively simple organization. Further 
observations on this subject will be offered if the detailed programming 
approach is adopted. 
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c.. Outline of Procedure 



-.'ksheet 7.1 should be used for indicating the office capacity re- 
quirements of each department at each planning stage. The worksheet calls 
for the use of information developed in Chapter h regarding the number of 
personnel projected for each department. Within each personnel category, 
a specification should then be made of the number of office work stations 
required, classified by type of station. That is, the number and kind of 
single occupancy offices and the number and kind of work stations in mul- 
tiple occupancy offices should be indicated for each staff categoiy. Ag- 
gregation will yield the figures for the total number and distribution of 
work stations of various types required for each department. 

In worksheet 7.2, the total office space requirements for each de- 
partment may be calculated. The worksheet calls for the separate deter- 
mination of primary and service space components. Drawing upon the data 
■developed in worksheet 7.1, the number of different types of office work 
stations required may be enumerated. Each type of station is then multi- 
plied by the appropriate unit area allocation per station suggested in 
table 7.1. This yields the aggregate program area requirements for pri- 
mary office work stations, classified by type of station. Simple aggrega- 
tion of these figures will yield total primary space requirements for of- 
fice space. By then applying the planning ratio for service space to pri- 
mary space indicated in table 7.2, the amount of service space required 
to supplement the primary office space allocation can be determined. Ag- 
gregation of the primary and service space components will yield the total 
space requirements for the department at the specified planning stage. 



o 
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Worksheet 7*3 is to be used for summarizing the institution’s office 
area requirements at- the specified planning stage, broken down by depart- 
ment and program area classification (primary, service, total). Aggrega- 
tion, will yield the total office space requirements pro ejected for the spe 
cified planning stage. 

Finally, worksheet 7»h used to enumerate all departments and 
summarize projected office space requirements at each planning stage. • 
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TABLE 7 .I 5 OFFICE SPACE 



Recommended Planning Criteria for the Allocation of 
Space to Staff Work Stations (or the Primary 
Component) in Office-Type Facilities 



Unit Area 
Allocation 
Unit Criteria 

Cateeory (square feet) Staff Ca tegory 

— I — i 3 



Single Occupancy Office Station 



Unit S-1 


300 




Faculty and other professional: e.g., 

president^ vice president, dean 


mit S-2 


200 




Faculty and other professional: e.g., 

chairman, academic or research department^ 
director, "major administrative department 


Unit S-3 


120 


} 5 V 


Faculty and other professional: e.g., 

research scientist 5 director of small 
administration department! professional 
staff in administration 
Supporting technical: e.g., plant 

maintenance supervisor 
Supporting clerical: e.g., secretary 

to dean;' office manager 




Multiple Occupancy Office Station 


Unit M-1 


80-90 


7 ^ 


Faculty and other professional: e.g., 

accountant 

Supporting technical: e.g., foreman 

Supporting clerical: e.g., bookkeeper; 

office manager 


Unit M-2 


60-65 


75 ' 


Supporting clerical: e.g., clerk- typist 


Unit M-3 


iiO-60 


SO 


Faculty and other professional: e.g., 

teaching assistant 

Supporting technical: e.g., laboratory 

research assistant; data analyst 



Supporting clerical: statistical 

clerk 

Other: e.g., graduate student 
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TABLE 7 . 2 ; OFFICE SPACE 



Recommended Planning Criteria for the Allocation of Space to 
the Service Component of Office Facilities; Planning Ratios, 
Office Service Space to Total and Primary. Office Space 



Service Space 





« 

Snace Catefforv 


As Ratio 
to Primary 
Snace 


As Ratio 
■ to Total 
Snace 




1 


2 


3 


1 


All types of departments 


.25 


.20 


2 


Academic departments 


.19 


.16 


3 


Administrative departments 


.•ve 


•U 3 


k 


Number of v/ork stations 






5 


Academic departments 






6 


0-9 


.14.6 


• 31 


7 


10-19 


.20 


.17 


8 


20-29 


.19 


.16 


9 


30 -U 9 


.19 ' 


.16 


10 


50 - 7 U 


.16, 


•Ik 


11 


7 ^ and over 


.16 


•Ik 


12 


Administrative departments 






13 


0-9 


.96 


•k 9 


Ik 


10-29 


.90 


•k 7 




30 and over 


.37 


• 27 
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TABLE 7.35 OFFICE SPACE 



Illustrative Unit Area Allocation Criteria .for Selected 
Service Elements in Office-Type Facilities 



Diitiensions 



Unit Area 
Allocation 
Criteria 



Item 


(1 


X w) 


(square feet) 


1 




2 


3 


Files: 

Letter 


2»6'» 


X 1*3" 


10 


Legal 


2»6" 


X 1*6" 


12 


Bookcase 


3»0" 


X 1*0'* 


12 


Supply- cabinet 


. 3’0" 


X 1*6" 


■Ih 


Coat rack 


1;'3" 


1 — 1 


19 


Worktable 


^IQM 


X 2*6" 


39 


Side chair 


l'6'i 


X 1*6" 


7 


Typewriter stand 


31(11 


X 18" 


■ 21 


Safe 


3 '6" 


X 2*6" 


^0 


Keypunch 


2*7" 


X 2*H" 


28 
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PLATE 7-I-, OFFICE SPACE 
TYPICAL OFFICE WORK STATION CRITERIA 




UNIT S-l 3 00 SQ.FT, 




UNIT S-3 120 SQ.FT. 



I 4'- 6” 





I 

^71 




j 






Jr=~^ 


=i.. 


_ 










F=l 


( 






3 


r 








DESK 




L 


DESK 
















n 




n - 


1 

*fO 




DESK 




r 


DESK 






BOOKCASE 


,r\ 


BOOKCASE 






XXSSSZZHL 


y \ 


i„ 






UNIT M-3 50 SO FT PER STATION 



UNIT S-2 200 SQ.FT. 



0 I 2 3 4'S 10 




20 FT. 
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WORKSHEET 7.1 (Continued) 
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Date Date Date 



WORKSHEET 7.2; OFFICE SPACE 

Projection of Space Required in Office-Type Accoinmodations, by 
Type of Work Station and Primary-Service Space Classification 

Planning 

Institution Department Stage 



Unit Area 

Number Allocation Program 

of Stations per Station Area 

Space Category ' Required (square feetj (square fe^ 

1 Primary ^pace: 

2 Single-occupancy units: 

3 S- 1 ■■■■■■_ ^ 

ii S- 2 — — 

5 S- 3 — — 

5 Subtotal 

7 . Multiple-occupancy units: 

8 .. M- 1 

9 

10 M-3_ — 

11 Subtotal 

12 Total primary 

space requirements__ 

13 Service space: 

# ^ 

111 Planning ratio: service 

space/primary space — — 

15 Service space requirements — 

16 Total space 

requirements_ 



(Continued) 
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WORKSHEET 7.2 (Continued) 



DATA SOURCES: 



Col.- 1: 
Col. 2s 


Planning analyst 
Worksheet 7.1 


Col. 3: Table 7.1, Col. 2 

Col. it: Col. 2 x Col. 3 


Line T 
Line 2 
Line 3 
Line I 4 
Line ^ 
Line 6 
Line 7 
Line 8 


No entry 

No entry 

Worksheet 7»1 

Worksheet 7.1 

Worksheet 7.1 

Line 3 + line it + line $ 

No entry 

Worksheet 7.1 


Line 9: Worksheet 7.1 

Line 10: Worksheet 7.1 

Line 11: Line 8 + line 9 + line 10 

Line 12: Line 6 + line 11 

Line 13: No entry 

Line lit: Table 7.2, Col. 2 

Line 1^: Line lit X ‘line 12 

Line I 6 : Line 12 + line 1 $ 


PREPARED: APPROVED: 


SUBMITTED: 


By 


By 


By 


Date 


Date 


Date 
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WORKSHEET 7.3J OFFICE SPACE 



Summary of Space Required in Office-Type Accommodations 
by Department and Primary-Service Space Classification 

Planning 

Institution Division Stage__ 







Program Area 




Department 


Prlinary 

Space 


Service 

Space 

(square feet) 


Total 

Space 


1 


2 


3 





1 

2 • 

3 ____ 

^ ___ 

5 

6 

7 

8 

9 ____ 

10 

11 

12 

13 

Ih 

15 

16 

17 Total 

(Continued) 
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WORKSHEET 7.3 (Continued) 



DATA S0I3RCES: 

All data are from worksheet series 1,2, 

PREPARED i APPROVED : SUBMITTED : 

By_ ' ;'By By 

Date Date . Date 
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WORKSHEET 1 .h} OFFICE SPACE 

Summary of Space Required in Office-Type Accomiuodai/ions 
at Selected Planning Stages, by Department 



Institution 


■ Division ^ 


Department 

1 


Planning Stage ^ 

1 11 III IV V VI 

(square feet) 

2 3 h ^ ^ 



1 . 



Csl 





3 



k 








6 




7 





8 



9 





10 



11 





12 



13 





Hi 



1 ^ 





16 



17 Total 





(Continued) 
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WORKSHEET 7.ii (Continued) 



DATA SOURCES: 

All data are from worksheet series 7»3*' 

APPROVED: 

By 

Date 



PREPARED: 

By 

Date 



SUBMITTED 
By 
Date 
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CHAPTER 8 



RESEARCH SPACE 

The determination of research facilities recpired by each institution 
must correspond with the institutional function in research defined in the 
Program for the General Differentiation and Coordination of Functions Among 
the State Supported Institutions of Higher Education in Colorado > developed 
by the Association in 1962. Generally, this document intends the concentra- 
tion of organized research activities and graduate work at the two univer- 
sities and the School of Mines, except for graduate and research programs 
in education at other institutions. However, the faculties — especially 
in the sciences — at all institutions must be given the opportunity to 
carry on individual research work. Each institution must therefore deter- 
mine the number of faculty members who will be provided individual research 
space in the various sciences. Highly specialized and expensive research 
installations which should not be duplicated at more than one institution 
in the state will be coordinated through the Association, pursuant to the 
special emphasis of function at the university- type institutions. 

The procedure for estimating research facilities recogniz'^s three broad 
space components: a) individual work space for faculty and professional re- 

search personnel and students engaged in research; b) space for large scale 
specialized equipment and technical services used in supporting research 
programs; and c) auxiliary service areas required to support research work. 

A. Staff Project Research Space 

Table 8.1 lists the recommendations for unit area allocations to 
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personnel engaged in research in selected subject matter areas. Several 

points should be noted. First, the criteria are typical, and cannot be ex- 

/ 

pected to work without exception at every institution. Second, there is 
considerable uniformity in the criteria for allocating space per individual 
work station. This derives from a human engineering phenomenon; i.e., the 
amount of bench space or work area a person can utilize effectively is a 
function of the physical' limitations that characterize all individuals. 

This implies that wherever the individual is not the dominant element on 
the research space scene, as is the case occasionally • in engineering pro 
cesses or large animal studies,- the development of research space estimates 
cannot be based upon standards that are oriented towards human characteris- 
tics only. Third, in a few broad discipline areas the service space coeffi- 
cient is expressed as a uniform percentage of total research space, reflect- 
ing the wide range of variation that is possible in organizing research 
activities in these subjects. For example, sometimes, the research space 
is dominated by equipment; at other times equipment may be miniaturized and 
, the human being is the dominant factor « 

With these comments in mind, the unit area criteria should be treated 
as averages per person, valid in aggregate totals but subject to considerable 
variation in actual design of research tacilities. 

B. Large Scale Equipment and Technical Services 

Research facilities not directly related to individual work area re- 
quirements must be dealt with separately, with area determined by the nature 
of the facility. Among the types of facilities requiring this special treat- 
■ ment are the CSU hydraulics laboratory, certain parts of the School of Mines 
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metallurgy laboratory* and the cyclotron at the University of Colorado. 
Institutions which participated in the 1962 National Science i*oundation 
study of projected scientific and engineering physical facility and appa- 
ratus heeds may use data compiled for that study. Only those facilities 
should be listed which are in themselves primary pieces of equipment or of 
a nature not normally included in individual- oriented research laboratories. 
Since such facilities vary widely in character, an enumeration of recommended 
physical planning criteria cannot be developed. 

C. Service Space 

Research activities in the sciences and engineering usually require 
extensive supporting ares, for shops, storage, stock rooms, animal rooms, 
and the like. In this procedure, the service area requirements are deter- 
mined generally as an incremental percentage of the primary research area 
for a given subject field. The recommended percentage allowances for serVr 
ice space are listed in table 8*2. 

D. Outline of Procedure 

Worksheet 8.1 permits the computation of staff project research area 
requirements according to the number of persons — faculty, professional 
research persons, and students — expected to be engaged in research. The 
number of persons should be derived from the faculty- staff and graduate 
student projections for the given subject fields carried out in previous 
portions of the study. The institution must determine and be able to jus- 
tify the number of faculty, professional staff and students for whom re- 
search space is to be provided. Since service space is computed as a 
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function of the allocation to the primaiy component of research space, the 
service space portion of staff project research space is projected direct- 
ly on this worksheet. 

Worksheet 8.2 is analogous to the preceding worksheet, but deals with 
the space generated by the need for large scale specialized equipment and 
technical services in the research program. After enumerating the items 
involved and the space required to accommodate them, the auxiliary service 

space needs are calculated as a function of the primary research space al- 
location. 

Worksheets 8.3 and 8.i|. provide for summary statements regarding, re- 
search space requirements. For each department and at each planning stage, 
the former shows the amount of primary and service space associated with 
staff project activities, large scale equipment and technical services, 
and both combined. The latter provides for an enumeration of each depart- 
ment’s research space needs at each planning stage. 

It should be noted that the worksheets focus upon the research space 
as a functional category. In this sense, it makes little difference wheth- 
er the research activity is sponsored or university- supported, conducted 
in university installations or in on- campus space owned by non- university 
agencies. In short, the emphasis is on the aggregation of total research 
space requirements on campus. 

• However, each worksheet makes provision for a departmental designa- 
tion. By sorting processes, the research space allocations associated with 
various groups of administrative units can be identified. Thus, although 
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the emphasis is on research space requirements in the functional sense, 
this will not preclude the identification of who controls the space and, 
to a lesser extent, who the sponsoring agency is. 
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TABLE 8.1; RESEARCH SPACE 



Recommended Planning Criteria for the 
Allocation of Space to Staff Project 
Component of Primary Research 
Facilities, by Subject 



jVote; 



faa 



t 

uv\)i/ 
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0 



i 



TABLE 8.1 (Continued) 
Sub,1ect 


Unit Area Allocation per 
Faculty and 
Professional 

(square feet) 


1 


2 


1100 AGRICULTURAL SCIENCES 


1101 Agronomy 


110 


1102 Animal Husbandry 


120 


1103 Dairy Husbandry 


no 


noli Dairy Manufacturing 


— — 


110^ Farm Management 


— — 


1106 Horticulture 


no 


1107 Ornamental Horticulture 


no 


1108 Poultry Husbandry 


no. 


nil Forestry and Range Management 


■ 100 ■ 


1112 Watershed Management 


— r- 



1200 BIOLOGICAL SCIENCES 



1201 Biological Science , 

1202 Biology, General 110 

1203 Botany 110 

120i| Zoology 110 

120^ Anatomy and Histology 110 

1206 Bacteriology 110 

1207 Biochemistry 110 

1208 Biophysics 110 

1209 Entomology 110 

1211 Genetics 110 

1212 Pathology 110 

1213 Plant Pathology 110 

I2li| Physiology 120 

121Ip Microbiology 110 

1300 MATHEMATICAL SCIENCES 

1301 Applied Mathematics a 

1302 Computer Science a 

1303 Mathematics a 

130 I 4 Statistics a 



(Continued) 
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Station 



Student 



3 



70 

80 

70 



70 

70 

70 

60 



70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

80 

70 



a 

a 

a 

a 



o 



TABLE 8.1 (Continued) 



Subject 



Unit Area Allocation per Station 
Faculty and 

Professional Student 

(square feet) 

2 3 



liiOO PHYSICAL SCIENCES 



11101 Physical Science, General 

11102 Astrophysics 

11103 Astrogeophysics 
iMOh Atmospheric Science 
ll|0^ Chemistry 

lii06 Geology 
liiO? Physics 
ll|08 Engineering Physics 
lil09 Astronomy 



a 

a 

100 

IIOC^ 

lOO”^ 

no 

no 

no 



1^00 ENGINEERING SCIENCES 



1^01 

1^02 

1^03 

1^04 

1^0^ 

1^06 

1^07 

1^08 

1509 

1^10 

l5ll 

1^12 

15J13 

1^1^ 



Aeronautical 

Agricultural 

Architectural 

Chemical 

Civil 

Electrical 

Geological 

Geophysical 

Mechanical 

Metallurgical 

Mining 

Petroleum 

Petroleum Refining 

General, Engineering Science 

Industrial 



1600 SOCIAL SCIENCES 



(A. Non-Laboratory) 
(B, Laboratoiy) 



a 



1700 SOCIAL SCIENCES 



1701 Anthropology-Archeology 

1702 Geography 

1703 Psychology 

1704 Sociology 

170^ Behavioral Science 

1706 Library Science and Bibliography 

(Continued) 



no 

100 . 

no 

a 

a 

a 



a 

a 

60 

75.^ 

60 

7^ 

IS 

IS 



120 


80 


120 


80 


90 


60 


no - 


70 


100 


60 


100 


60 


100 


60 


100 


60 


100 


60 


no 


7S 


no 


7S 


no 


7S 


no 


7S 


100 


60 



a 



70 

60 

70 

a 

a 

a 
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TABLE 8.1 (Continued) 





Unit Area Allocation per 
Faculty and 


Station 




Professional 


Student 


Subject 


(square feet) 





1 2 3 



1800 ARTS AUD CRAFTS 



1801 Architecture 


90 


60 


1802 Fine Arts 


b 


b 


1803 Commercial Arts 


— 




l80ii Industrial Arts and Crafts 


— 




1805 Landscape Architecture 


— 




1806 Music 


b 


b 


1807 Planning 


90 


60 


1808 Engineering Drawing, Graphics, Design 


90 


60 


1900 LANGUAGES AND LITERATURE 




1900 Languages and Literature 


a 


a 


2100 BUSINESS - GENERAL 




2100 Business - General 


a 


a 


... 2200 EDUCATION 




2200 Education 


c 


c 


2300 HOME ECONOMICS 




2301 General Home Economics 


110 


70 


2302 Family and Child Development 


— 


— 


2303 Clothing and Textiles 


110 


70 


230k Foods and Nutrition 


no 


70 



2k00 LAW 

2ii00 Law a 



2500 JOURNALISM 

2500 Journalism a a 

(Continued) 
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TABLE 8.1 (Continued) 



Subject 

1 



Unit Area Allocation per Station 
Faculty and 

Professional Student 

(square feet) 

— 2 C 



2600 HEALTH PROFESSIONS 



2601 Dentistry 


— 


— 


2602 Medicine 


— 


— 


2603 Nursing 


— 


— 


260 ii Pharmacy 


no 


70 


2605 Veterinary Medicine 


120 


80 


2606 Medical Technology 


— 


mm mm 


2607 Occupational, Physical, Speech 




• 


Therapy 


no 


70 


2608 Pre-Medicine, Pre -Dentistry, 


• 




Pre -Nursing 


— 


— 



No special research space criteria apply. In fact, it is usually the 
case that only office space is needed. 



b 



See studio criteria under teaching laboratories 






^Research usually is conducted in the classroom, teaching laboratory, 
office, or library. 
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PLATE 8-S, RESEARCH SPACE 
TYPICAL PHYSICAL PLANNING CRITERIA 




This laboratory is based upon a proposed planning standard of 

HO SQ.FT. PER PROFESSIONAL RESEARCHER AN’D 70SQ.FT.PER GRAD 
OATE STUDENT. THIS DRAWING SHOWS LABORATORY OF 460 SO. FT. 
SUITABLE FOR ONE FACULTY MEMBER, ONE RESEARCH ASSOCIATE AND 
TWO GRADUATE STUDENTS, DESK SPACE FOR THE TWO STUDENTS IS 
INCLUDED. 

Cl LIN. FT OF BENCH SPACE AND HOOD AND SINK ARE PROVIDED, 
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0 12 3 4 5 



10 



20 FT. 



TABLE 8.25 RESEARCH SPACE 



Recommended Planning Criteria for the 
Allocation of Space to Service 
Component of Research 
Facilities, by Subject 
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TABLE 8.2 (Continued) 



Subject 
. 1 " 



Service Space as Percent of 
Primary Research Space 
Large Small 

Departments Departments 

2 3 ’ 



Service Space as Percent 
of Total Research Space 
Largs Small 

Departments Departments 

H 



1100 AGRICULTURAL SCIENCES 



1101 Agronomy 




-122- 








1102 Animal Husbandry 




-122- 






“55- 


1103 Dairy Husbandry 




-122- 






-55- 


llOii Dairy Manufacturing 




— 








1105 Farm Management 

1106 Horticulture 


122 


— — 


100 




-- 


1107 Ornamental Horticulture 

1108 Poultry Husbandry 
1111 Forestry and Range 


122 


-233- 


100 




-70- 


Management 




-100- 






-50- 


1112 Watershed Management 




— 






— 



^0 

^0 



1200 BIOLOGICAL SCIENCES 



1201 Biological Science 




. 






1202 Biology^ General 




-67- 




- ho - 


1203 Botany 


100 


67 


^0 




120li Zoology 


67 


82 


ho 




1205 Anatomy and Histology 




-67- 




-ijO- 


1206 Bacteriology 




-67- 




- ho - 


1207 Biochemistry 




-33- ■ 




-25- 


1208 Biophysics 




-33- 




-25- 


1209 Entomology 




-100- 




-50- 


1211 Genetics 


• 


-67- 




- ho - 


1212 Pathology 




-122- 




-5^- 


1213 Plant Pathology 




■ -67- 




- ho - 


12lli Physiology 




-67- 




- ho - 


1215 Microbiology 




-67- 




- ho - 




1300 MATHEMATICAL SCIENCES 






1301 Applied Mathematics 










1302 Computer Science 










3.303 Mathematics 










].30ii Statistics 











ho 



( Continued) 
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TABLE 8.2 (Continued) 



Service Space as Percent of Service Space as Percent 
Primary Research Space of Total Research' Space 

Large Small Large Small 

Subject Departments Departments Departments Departments 

~ "T-" ^ T"”““ 



lljOO PHYSICAL SCIENCES 



lI^Ol Physical Science. General 












I4O2 Astrophysics 














II1O3 Astrogeophysics 


— 




— 


— - 




mm 


liiOl), Atmospheric Science 




-- 






-70- 




1)405 Chemistry 


33 , 




25 


25 




20 


lii06 Geology 


25 




100 


20 




50 


li|07 Physics 


67 






iiO 




33 


lii08 Engineering Physics 




-5h~ 






-33- 




lii09 Astronomy 




-5h- 






-33- 






1500 ENGINEERING 


SCIENCES 








l501 Aeronautical 




-33- 






-25- 




1502 Agricultural 




-33- 






-25- 




1503 Archj-tectural 




-33- 






-25- 




l50ii Chemical 




-33- 






-25- 




1505 Civil 




-33- 






-25- 




l506 Electrical 




-33- 






-25- 




1507 Geological 




-33- 






-25- 




1508 Geophysical 




-33- 






-25- 




1509 Mechanical 




-33- 






-25- 




l5l0 Metallurgical 




-33- 






-25- 




l5ll Mnning 




-33- 






-25- 




l5l2 Petroleum 




-33- 






-25- 




l5l3 Petroleum Refining 




-33- 






-25- 




l5lii General, Engineering 


Science 












l5l5 Industrial 




-33- 






-25- 






1600 SOCIAL SCIENCES 








(A, Non- Laboratory) 




mmmm 











1700 SOCIAL SCIENCES 

(B. Laboratory) 



1701 Anthropology-Archeology 

1702 Geography 




1 1 

CM CM 

C 1 






9 1 

0 0 

1 I 


1703 Psychology 

170ii Sociology 

1705 Behavioral Science 


25 


— 


33 


20 


CM 

1 1 
1 1 


1706 Library Science and Bibliography 
(Continued) 
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TABLE 8,2. (Continued) 



Subject 

~I 



Service Space as Percent of Service Space as Percent 

Primary Research Space of Total Resea rch Space 

Large "'’Small Large Small 

Departments Departments Departments Departm ents 



1800 ARTS AND CRAFTS 



1801 Architecture 

1802 Fine Arts 

1803 Commercial Arts 

3 . 80 I 4 Industrial Arts and Crafts 
1805 Landscape Architecture 
3.806 Music 

1807 Planning 

1808 Engineering Drawing, 

Graphics, Design 



-33- 


- 25 - 


-33- 


MM 


-33- 


MM 


-33« 


MM 


-33- 


MM 


-33- 


MM 


-33- 


- 2 ^- 
r • 


-33- 


- 2 ^- 



1900 LANGUAGES AND LITERATURE 



1900 Languages and Literature 



2100 BUSINESS - GENERAL 



2100 Business - General 



2200 EDUCATION 



2200 Education 








2300 HOME ECONCMICS 




2301 General Home Economics 

2302 Family and Child 




-3^- 


Development 


1 

1 

0 fr- 

1 1 

1 

1 


-3^- 

- 50 - 


2303 Clothing and Textiles 
230 k Foods and Nutrition 




2ii00 LAW 




2ii00 Law 


— 


MM 




2^00 JOURNALISM 





2i!^00 Journalism 
(Continued) 
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TABLE 8.2 (Continued) 



Service Space as Percent of Service Space as Percent 
Primary Research Space of Total Research Space 





^ Large 


Small 


Large 


Small 


Subject 


Departments 


Departments 


Departments 


Departments 


1 


2 


3 




5 



2600 HEALTH PROFESSIONS 

2601 Dentistry 




2602 Medicine 


— 


— — 


2603 Nursing 


— 




260I4 Pharmacy 


-100- 


-^0- 


260^ Veterinary Medicine 


-1^0- 


-60- 


2606 Medical Technology 


— 


— — 


2607 Occupational, Physical, 
Speech Therapy 


-122- 




2608 Pre-Medicine, Pre -Dent is try, 
Pre -Nursing 


1 

CVJ 

CVJ 

1 


— 
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WORKSHEET 8.1 5 RESEARCH SPACE 

Projection of Staff Project Research Space Requirements at Selected 
Planning Stages, by Primary-Service Space Classification 

Institution — Department 



Space Categoiy 


I 


II 


III 


IV 


V 


VI 


— 1 


2 


3 


li 


p 


6 


7 



1 Staff project research space: 



2 

3 

h 



7 

8 

9 

10 

11 

12 

13 

Hi 

.16 



Prdmary space; 

Faculty and professional; 

Total nuiiiber of persons__ 

Number requiring research 
spa c e 

Unit area allocation per 
researcher 

Primary space 

Student ; 

Total number of students® 

Number requiring research 
space 

Unit area allocation per 
researcher »___ 

■primary space ^ 



Total primary space 
Service space; 



Planning ratio ; service 
space/primary space 

b 

Service space 



17 Total primary and service space 
(Continued) 
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WORKSHEET 8.1 (Continued) 



'I 

i 



f 

! 



DATA SOURCES: 



Line 1 
Line 2 
Line 3 
Line It 
Line ^ 
Line 6 
Line 7 
Line 8 
Line 9 



No entry 
No entry 
No entry 

Worksheet series ii.6 
Policy planning assumption 
Table 8.1 
Line ^ x line 6 
No entry 

Worksheet series ii.6 



Line 10: Policy planning assumption 

Line 11: Table 8.1 

Line 12: Line 10 X'line 11 

Line 13: Line 7 + line 12 

Line li|: No entry 

Line 1^: Table 8.2 

Line 16: Line 1^ x line 13 

Line 17: Line 13 + line l6 



PREP iiRED : APPROVED : SUBMITTED : 

By By- By 

Date Date Dst e 



TECHNICAL NOTES: 

^Teaching assistants, research assistants, other graduate students, 
departmental undergraduate students. 

h 

In square feet. 



I 



[ 



r 

i 

i 

i 

I 
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WORKSHEET 8.2j' RESEARCH SPACE 



Projection of Space Required for Large Scale Specialized Equipment 
and Technical Services Used in Supporting Research Programs, 
by Primary-Service Space Classification 



Institution 



Department 



Planning Stage 



Space Category and Item 
. 1 

1 Research space: large scale 

technical services: 

2 Primary space (in square feet) 



II 



III 

IT 



IV 

T“ 



V 



VI 



3 

h 

6 

7 

8 



10 

11 

12 

13 

U4 

1^ 

16 

17 



Item:_ 

Item:_ 

Item: 

Item: 

Item: 

Items_ 

Item: 

Item: 

Item: 

Item: 



Total primary space 

Service space: 

Planning ratio: service 

'space/primary space 



Service space (in square feet) 



Total primary and service 
space (in square feet) 



(Continued) 
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WORKSHEET 3.1 (Continued) 



DATA SOURCES: 



Line 1 


No entry 




Line 


10: 


Policy planning assumption 


Line 2 


No entry 




Line 


11: 


Table 8.1 


Line 3 


No entry 




Line 


12: 


Line 10 X 'line 11 


Line k 


Worksheet 


series k»S 


Line 


13: 


Line 7 + line 12 


Line 5 


Policy planning assumption 


Line 


111: 


No entry 


Line 6 


Table 8,1 




Line 


1$: 


Table 8.2 


Line 7 


Line ^ x line 6 


Line 


16: 


Line 1^ x line 13 


Line 8 


No entry 




Line 


17: 


Line 13 + line 16 


Line 9 


Worksheet 


series i|.6 








PREPARED: 


APPROVED: 






SUBMITTED: 


By 




By’ 






By 


Date 




Date 






Date 



TECHNICAL NOTES: 

Teaching assistants, research assistants, other graduate students, 
departmental undergraduate students . 

Id 

In square feet. 
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WORKSHEET 8.25 RESEARCH SPACE 

Projection of Space Required f'or Large Scale Specialized Equipment 
and Technical Services Used in Supporting Resea: ’ch Programs, 
by Primary- Service Space Classification 

Institution Department 



Planning Stage 





Space Category and Item 


I 


II 


III 


IV 


V 




1 


2 


3 




5 


6 


1 


Research space; large scale 
technical services; 






• 






2 


Primary space (in square feet); 












3 


Item; 












h 


Item; 














Item; 












6 


Item; 












7 


Item; 












8 


Item; 












9 


Item; 












10 


Item; 












11 


Item; 












12 


Item; 












13 


Total primary space 












lii 


Service space; 












1^ 


Planning ratio; service 
■ space/primary space 












16 


Service space (in square feet) 












17 


Total primary and service 
space (in square feet) 













( Continued) 
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WDRKSHEET 8.2 (Continued) 



r 

'! 

i 



i 



I 

i 



DATA SOURCES: 

Line 1: . No entry 
Line 2: No entry 

Line 3: Institutional records and 

policy planning assumption 
Line h: Institutional records and 

policy planning assumption 
Line Institutional records and 

policy planning assumption 
Line 6: Institutional records and 

policy planning assumption 
Line 7: Institutional records and 

policy planning assumption 
Line 8: Institutional records and 

policy planning assumption 



Line 9: 

Line 10: 

Line 11: 

Line 12: 

Line 13: 
Line llj: 
Line 1^: 
Line 16: 
Line 17 : 



PREPARED: 



APPROVED: 



By_ 

Date 



By_ 

Date 



Institutional records and . 
policy planning assumption 
Institutional records and 
policy planning assumption 
Institutional records and 
policy planning assumption 
Institutional records and 
policy planning assumption 
Sum of lines 3-12 
No entry 
Table 8.2 
Line 13' x line 13 
Line 13 + line 16 



SUBMITTED: 

By 

Date 



i 






S. 

i 

i 



i 

I 
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WORKSHEET 8.3j RESEARCH SPACE 

Summary of Research Space Requirements at Selected 
Planning Stages^ by Space Category 

Institution ^ , Department — 



Planning Stage 



Space Category 



I 

T 



II III IV 
(square feet) 

3 T“ :3Z 



V 



1 staff project research space: 



Primary space 



3 

h 



Service space 



Subtotal 



3 Research space: large scale 

technical services: 



6 Primary space__ 



7 Service space 

8 Subtotal 



9 All research space: 



10 Primary space 



11 Service space 

12 Total 



DATA SOURCES: 



Line 1 
Line 2 
Line 3 
Line I 4 
Line ^ 
Line 6 



No entry 

Worksheet series 8.1 
Worksheet series 8.1 
Worksheet series 8.1 
No entry 

Worksheet series 8.2 



PREPARED: 

By 



APPROVED: 
-By 



Line 7s Worksheet series 8.2 

Line 8: Worksheet series 8.2 

Line 9: No entry 

Line 10: Line 2 + line 6 

Line 11: Line 3 + line 7 

Line 12 : Line I 4 + line 8 

SUBMITTED: 

By 



Date 



Date 



Date 
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WORKSHEET 8.^5 RESEARCH SPACE 



Summary of Research Space Requirements at Selected 
Planning Stages, by Department 



Institution^ 




Department 

1 

1 

2 

3 

k - -• 

5 

6 

7 

8 

9 

10 ■ 

11 

12 

13 Tbtal_ 




Planning Stage 

II ^ III. ... TV 

( squar e feet) 

_2 k 1 - 




DATA SOURCES: 

All data are from worksheet series 8o3» 

PREPARED: APPROVED: 

By_ By__ 

Date Bate. 



SUBMITTED:- • 

By_ 

Date 
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CHAPTER 9 
LIBRART SPACE 



The library is the heart of a college or university. Although the 
content and nature of the llbraiy will vary widely with the nature, size, 
and character of the institution, the basic units of building space re- 
quired to house the readers, books and services of the library are suffi- 
ciently uniform to permit the use of common planning criteria. The combi 
nation of these units, however, will take many ■ different forms according 
to the needs of the institution. The purpose of this chapter is to pro- 
vide a method for ca.loulating floor area requirements; the design, func- 
tional organization and layout of a libraiy is a matter to be worked out 
by the experts; l.e., the architects and professional librarians.® It Is 
important that the institution’s librarian be consulted when determining 
how existing facilities should be used in the future and the types of ad- 
ditional facilities that will have to be built. 

A number of significant technological changes in library servi-es 
are in the offing and should be kept in mind: e.g., the growing use of 

microfilm, reproduction equipment, and recordings; the prospects of im- 
proved techniques of facsimile transmission; the use of "teaching ma- 
chines" and closed circuit television; improved design of reader station 
furniture; development of group study methods; the use of computers in 
cataloguing and circulation services; centralized technical services. 



a 
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All of these will affect library space requirements. It will be many dec- 
ades, however, before books are replaced by electronic memoiy storage sys- 
tems, and only in rare cases will these developments actually reduce space 
requirements. The reader must always be served, and books are still the 
most efficient means of storing and transmitting knowledge. 

A, Planning Criteria for Library Facilities 

The general unit area criteria for library facilities are shown in 
table 9.1. These were recommended by the consultants to the Association, 
with supplementary recommendations for faculty library studies and for 
open stack book storage (i.e., stacks open to library users in general as 
against closed stacks which are open only to library staff and limited 
users) supplied by Dr. Ralph E. Ellsworth, director of libraries of the 
University of Colorado. 

The reader station floor area allowances for different types of sta- 
tions have been tested by the consultants in actual floor layouts and 
found to be adequate and flexible. The book storage unit area standards 
per volume are averages for common types of shelving. The percentage al- 
lowances for library service space vaiy according to the size of the li- 
brary. No attempt has been made to break down the various types of serv- 
ice space. This is dependent upon the design and type of library. How- 
ever, provision has been made in the procedure for the specification of 
the composition of library service space, if desired. 
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1.’ Reader Stations 



It is recommended that the general standard for determining the num- 
ber of library reader stations be 2 $ percent of pro;Jected student enroll- 
ment plus some proportion of projected faculty and other professional 
staff. The student allocation basis is somewhat lower than the standard 
recommended by the Association of College and Research Libraries 5 which is 
30 percent of enrollment. Some institutions are striving to achieve as 
much as ^0 reader stations for every 100 students enrolled. Since few in- 
stitutions now achieve as much as 20 reader stations per 100 students, and 
since rapid growth in the next decade will make it difficult to attain and 
hold even the 2^ percent ratio, the recommended proportion is realistic. 
Subsequent studies of intensity of library usage will determine whether a 
higher proportion of reader stations is needed. In certain special cases, 
where the nature of a libraiy unit clearly requires a higher allocation 
ratio for reader stations due to intensive use, higher proportions of read- 
er stations should be planned. The declining use of textbooks purchased 
by the students in favor of more extensive reading lists in many courses 
requires greater use of multiple-copy reserved book facilities which in 
turn require the student to spend more time reading in the library. More 
extensive use of library research by students is a clear trend in most 
institutions . 

Given the aggregate reader station capacity estimate, a determination 
should be made in consultation with the institution’s librarian of how the 
required reader stations will be allocated among the various types. Gen- 
©ral reading rooms are large open areas with 60 or more reader stations. 
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Special reading rooms include those with )+0 or fewer stations: e.g., peri- 

odical and reference rooms; microfilm or listening stations; rooms equipped 
with table-top dividers. Carrel 'Stations are those equipped with dividers 
and some’ book locker equipment; they may either be grouped together in a 
room or distributed through stacks. The catego]:y "other” is included to 
allow for unique features for reader stations not included above, such as 
group study rooms, typing rooms, and the like. Institutions also should 
allow for a limited number of private faculty studies for faculty members 
doing scholarly T/ork in the lib’^ary. This is an important provision in 
the research libraries of the universities. A small number (usually not 
exceeding lO) should also be allowed in the college libraries. The number 
allocated is to be determined by the institution and should be fully Justi- 
fied. 



2 . Book Storage 

The growth in the number of library volumes to be housed must be pro- 
jected for each planning stage (according to a reasonable time scale) in 
consultation with the institution’s librarian. This requires an accurate 
inventory of existing holdings and determination of the expected annual 
rate of growth. 

Some empirical rules-of-thumb may be helpful in this respect. Na- 
tionally, library collections have tended to double in size every sixteen 
years; science collections have been doubling every decade. Within this 

^See Council on Library Resources, Annual Report . 19^9» p« 7; Berek J. 
Price, "The Exponential Curve of Science", Discovery , June, 19^6. 
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gensral pattern, small institutions usually hav6 higher growth rates, 
while large institutions have smaller growth rates. A critical factor is 
the degree of maturity of the library collection. Nevertheless, the gen- 
eral historical trends may be tested on semi-logarithmc graph paper by the 
individual institution, using historical data describing the growth of the 
institution’s own library, if such data are available, and projecting 'the 
number of volumes forward so that they double in sixteen years. The rate 
of growth may then be measured off the graph and fitted to each planning 
stage. At the rate of doubling every sixteen years, the book collection 
wil3. increase by a factor of 1.^5 in ten years, 2.00 in sixteen years and 
2.35 in twenty years. 

The size of book collections normally is measured in terms of numbers 
^nlnmes, but some institutions use the more accurate measure of lineal 
feet of shelved books. Generally, scientific books average ij. or 5 volumes 
per lineal foot and other fields about 6 volumes per lineal foot. On the 
average, and in standard stack shelving, 0.6 assignable square foot is re- 
quired for each lineal foot of shelved books (equivalent to 0.10 assignable 
square foot per volume) . However, the unit area allocation will vaiy with 
the type of book storage facility adopted. The distribution of collections 
by type of storage facility should be determined in consultation with the 
institution’s librarian; that is, the pi’oportion of the collection to be 
shelved in closed stacks, open stacks, volumes in reading rooms, or other 
type of storage. 
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3*. Service Facilities 



"4 



Library service facilities generally fall into two broad categories! 
reader services, and technical services. These in turn encompass a wide 
range of types! public catalogues; circulation control and processing; 
purchasing, cataloguing and processing; microfilm processing; reproduction 
equipment; record and tape listening facilities; and general storage. The 
amount of space required for these service elements depends very much upon 
library organization and type and the physical design of facilities. 
Therefore, the projection of space needs is carried out by means of a per- 
centage allowance for service of the area required for books and readers. 
These allowances are given in table 9.1, varying according to the size of . 
the library. 

B, Outline of Procedure 

As suggested earlier, the first step in the calculation of library 
space requirements is the projection of reader station capacity needed in 
library facilities. Worksheet 9*1 may be used for the specification of 
such .capacity requirements at each planning stage. A separate worksheet 
is to be used for each library unit; that is, the main library and all 
branch library installations. The worksheet calls for the calculation of 
reader station capacity as a function of the population groups that will 
be the principal users of the specific library unit under consideration. 
Reference should be made to table 9*1 for determination of the planning 
criteria for the ratio of reader stations to total users, students and 
staff, for whom library space must be provided. The percentage distribution 
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of capacity requirements by type of station must be decided by the plan- 
ning analyst, presumably in consultation with the director of libraiy serv- 
ices. The numerical distribution of reader stations will then be a func- 
tion of the total reader capacity required and the planning assumption 
regarding the preferred distribution of this capacity among various types 
of stations. 

Worksheet 9.2 should be used for determining the space :requiSed 'to ac- 
commodate projected reader station capacity in each library unit, by plan- 
ning stage. The space requirements are to be projected by type of reader 
station. Thus, reference must be made to the data developed in worksheet 
9.1 regarding the numerical distribution of reader station capacity pro- 
grammoiin library facilities at each planning stage. These workload esti- 
mates then should be combined with the recommended physical planning cri- 
teria for unit area allocations to various types of reader stations shown 
in table 9.1; the total program area requirements associated with each 
type of reader station can be obtained by multiplication. Aggregation of 
the program area estimates for the" various types of reader station facili- 
ties will produce total space requirements for library reader stations at 
each planning stage. 

Worksheet 9.3 shifts attention to the requirements for book storage 
capacity in library facilities. The first portion of the worksheet focus- 
es upon the growth in the size of the collection (number of volumes, rather 
than- titles) in the specified library unit at each planning stage. The 
worksheet then calls for a delineation of the probable distribution of the 
collection among various types of book storage facilities; e.g., closed 
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stacks, open stacks, various types of reading rooms, reserve books and 
other types of storage. Conversion of these data into an estimate of the 
numerical distribution of the collection by type of storage facility then 
is a simple arithmetical operation. 

Worksheet 9»h should be used for converting the projection of book 
storage capacity requirements into the corollary estimate of book storage 
space requirements. For capacity requirements, the data developed in 
worksheet 9*3 may be used. The unit area allocation criteria appropriate 
to each type of book storage facility are suggested in table Combin- 

ing the projection of capacity requirements vdth the unit area allocation 
criteria will produce estimates of the total space required in each type 
of book storage facility. Aggregation of the estimates will yield the 
total book storage space requirements at each planning stage. 

As the next step, the spac- required for library service facilities 
and the summary of total library space requirements may be calculated. 
Table 9*1 suggests that library service space may be calculated as a func- 
tion of the total allocation of space to reader stations and book storage. 
Therefore, provision is made in worksheet 9*5 a) aggregating the pro- 
gram area estimates for reader stations and book storage, and b) applying 
the planning ratio for service facilities to this aggregate to obtain the 
allocation to service space. Total librai^'’ space requirements then may be 
obtained by adding the estimated allocations of space to reader stations, 
book storage and service facilities. Worksheet 9*5 when completed pro- 
vides information regarding total library space requirements and the dis- 
tribution of these requirements among the three major categories of 
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library facilities at each planning stage. 

Worksheet 9.6 can be used for analyzing the service space allocation 
in greater detail. Service facilities are divisible into two broad cate- 
gories; reader service space^ and technical service spa 9 e. Within each 
of these broad categories are further sub-divisions. Reader services may- 
be sub-divided into space for public catalogues, circulation control and 
so on. Technical services may be sub-divided into processing space, re- 
cords and reproduction space and other facilities. • To calculate the al- 
location of space to these various components of the service facilities 
category, a planning assumption regarding the percentage distribution of 
service space among these various sub-categories must be developed. Ap- 
plication of this relative distribution to the program area estimate for 
service facilities developed in worksheet 9.^ will yield the estimated 
distribution of service facilities, in area terms, among the several sub- 
categories delineated. It should be noted that worksheet 9.6 is optional 
and completion is not critical for the implementation of the broad objec- 
tives of the programming study. The worksheet, however, will be found 
useful if a more detailed analysis of the service space component of lib- 
rary facilities is found necessary at a later date. 

Worksheets 9.7 and 9.8 should be used for the development of summary 
statements of the program area requirements for library facilities. In 
worksheet 9.7, the focus is upon the aggregate amount of library space 
required at a specific planning stage, and a separate worksheet must be 
completed for each planning stage. The worksheet calls for the delinea- 
tion of the distribution of program area requirements among the three 
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broad library facility categories in each library unit. Aggregating the 
allocations to each library unit vdll yield an estimate of the total space 
required for all libraiy fj*cilities, by broad libraiy space categoiy. 

Worksheet 9*8 calls for an enumeration of the total space require- 
ments of each libraiy unit, by planning stage. The data for the summary 
are drawn from worksheets 9*5 and/or 9* 7* Aggregation of the total allo- 
cations of space to each library unit will yield the estimated over-all 
space requirements for library facilities at each planning stage. 
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TABLE 9 . 1 ; LIBRARY SPACE 



Recommended Planning Criteria for the Allocation of 
Space to Selected Components of Library Facilities 



erm 

J 



•Planning Criteria 



( Continued) 





Space Category 


Assignable 
Square Feet 


Other 




1 


2 






1 


Reader station space: 


• 






2 


Reader s oation.s as percent of enrollment 


— 


25 




3 


Unit area allocation per reader station: 




• 






General reading rooms^ 


18 


— 




5 


*U 

Special reading rooms^^ 


22 


— 




6 


Carrels 


30 


— 




7 


Faculty study stations^ 


ii8 


— 




8 


Book storage space: 








9 


Unit area allocation per volume: 


■ JO 


W 


i 


10 

11 


Closed stacks 
Open stacks^ 


.080 

.100. 


— — 


tZJy v'7 
10 vrtJ 


12 

13 


Open shelving in reading rooms 

J 

Service space : 


.133 


— — 


1. 

F-H 6j 


Hi 


As percent of total library space: 








15 


Large libraries® 


— 


17 




16 


f 

Small libraries 


— 


• 20 




17 


As percent of reader and book storage space 


• 

• 






18 


Large libraries® 


— 


20 


l 


ly 


f 

Small libraries 




25 





0 



r 

T 



I 



J 



TABLE 9.1 (Continued) 



®For rooms with 60 or more stations. 

^Periodicals, reference, etc . 3 for reading rooms with i^O stations or less. 



°The units for faculty study cubicles and for open stack shelving are 
recommended by Dr. Ralph E. Ellsworth, Director of Libraries, University 
of Colorado . 

^Other space components which might conceivably be included in the library 
facilities, such as office or classroom space, are not accounted for in 
these criteria. These elements would be covered at a separate stage of the 
calculating procedure and be included in the summaries of Chapter 17 . 

®Total library space of 1^0,000 square feet. 

^Total library space of less than ii0,000 square feet. 
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PLATE 9-l{ LIBRARY SPACE 
TYPICAL PHYSICAL PLANNING CRITERIA 

READER SPACE AND BOOK ^3TORA6E 




r READING SPACE: TABLES SEATING 10 REQUIRE 22.3 SQUARE FEET PER PERSON 

f Stf'O" X 24'-9'' -r 40 STATIONS = 22.3 




CARRELLS:25 USE 30 BOOK STACKS: ALLOW 12.5 BOOKS PER SQ.FT. 

SQUARE FEET PER PERSON 




0 12 3 4 5 10 



20 FT. 
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WORKSHEET 9.1; LIBRilRY SPACE 



Projection of Reader Station Capacity Requirements in Library 
Facilities, by Planning Stage and Type of Station 

Institution Library Unia^ 



Planning Stage 

- Item ^ ™ IV V VI 

.• 1 “TT" ~~T~ ZZl 

1 Enrollment 3 

2 All students 

3 Students using this library unit 

k Undergraduate student s 

5 Graduate students^ 

6 Faculty and professional staff : 

7 All_ 

8 Number using this library unit _____ 

9 Planning ratios; reader stations as 

a percent of all users: 

10 Student stations ______ 

11 General reading rooms: as 

percent of all student stations 

12 Special reading rooms: as 

percent of all student stations _____ 

13 Carrels: as percent of all 

student stations • j 

ill Other? as percent of all 

student station s ^ 

15 Faculty and other professional 

staff stations _____ 

(Continued) 
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WORKSHEET 9.1 (Continued) 



Planning Stage 



I II III IV V VI 

H "T” ZE 

16 Niimber of reader stations: 

17 Student station s 

18 General reading room s 

19 Special reading rooms__^ - 

20 Carrels ; 

21 Other 

22 Faculty and other professional 

staff stations 



Item 

1 



DATA SOURCES: 



Line 


1; 


No entry 


Line 


2; 


Worksheet 2.1’ 


Line 


3: 


Worksheet 2.2 and policy 
planning assumption 


Line 


it: 


Worksheet 2.2 and policy 
planning assumption 


Line 




Worksheet 2.2 and policy 
planning assumption 


Line 


6: 


No entry 


Line 


7: 


Worksheet it. 6 


Line 


8; 


Worksheet it. 6 and policy 
planning assumption 


Line 


9: 


No entry 


Line 


10; 


Table 9 .I 5 policy planning 
criteria 


Line 


11; 


Table 9 .I 5 policy planning 
criteria 



Line 12; 

Line 13: 

Line li^: 

Line 1^; 

Line 16; 
Line 17: 
Line l8; 
Line 19: 
Line 20; 
Line 21; 
Line 22 ; 



Table 9 .I 5 policy planning 
criteria 

Table 9/l5 policy planning 
criteria 

Table 9. If policy planning 
criteria 

Table 9 .I 5 policy planning 
criteria 
Ho entry 
Line 3 x line 10 
Line 10 x line 11 
Line 10 x line 12 
Line 10 x line 13 
Line 10 x line ll| 

Line 8 x line 1^ 



PREPARED; APPROVED; SUBMITTED; 

By By_ By 

Date Date_ Bate 

TECHNICAL NOTES; 

Worksheet 9 . 1 . 1 , all unitsj worksheet 9 . 1 . 2 , unit I 5 worksheet 9 . 1 .n, unit n. 
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WORKSHEET 9.2) LIBRARY SPACE 



Projection of Space Required to Accommodate Reader Station 
Capacity Requirements in Library Facilities, by Planning 

Stage and Type of Station 

Institution Library Unit® 



Planning Stage 

I II III IV ’ V VI 

n zn HI m uz m 

1 Reader stations in general reading 

rooms : 

2 Number required 

3 Unit area allocation criterion 

it Program area^ 

^ Reader stations in special reading 
rooms : 

6 Number require d 

7 Unit area allocation criterion 

8 Program area^ 

9 Carrels : 

10 Number required 

11 Unit area allocation criterion ‘ . 

12 Program area° 

13 Other reader stations: 

lit Number required 

15 Unit area allocation criterion^ . • 

16 Program area^ 

(Continued) 



Item 

1 
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WORKSHEET 9.2 (Continued) 



Item 

1 



Planning Stage 



I 


II 


III 


IV 


V 


VI 


2 


3 




5 


6 


. 7 



17 Study stations for faculty and other 

professional staff: 

18 Number required 

"b 

19 Unit area allocation criterion 

b 

20 Program area‘s 

21 Summary: 

22 Program agea for student reader 

stations^ 



23 Program agea for faculty study 
stations^ 



2ii Program agea for all reader 
stations^ 



f 

I 

i 

i 







DATA SOURCES: 



Line 


1 : 


No entry 


Line 13: 


No entry 




Line 


0 . 
• 


Worksheet series 9.1 


Line II 4 : 


Worksheet 


series 9.1 


Line 


3: 


Table 9.1 


Line 1^: 


Table 9.1 




Line 


h: 


Line 2 x line 3 


Line I 6 : 


Line ll; x 


line 1 ^ 


Line 


5i 


No entry 


Line 17: 


No isntry 




Line 


6 : 
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WORKSHEET 9 . 3 $ LIBRARY SPACE 



Projection of Book Storage Capacity Requirements in Library Facilities, 
by Planning Stage and Character of Storage Facility 



Institution 



Libraiy Unit 



. Planning Stage 

I II III IV V VI Ultimate 

1 ' ~r- -3— ~F~ ~T~ ZH HZ 

1 Size of collection: 

2 Annual accession rate° 

3 Cumulative growth 

(number of volumes) 

’ I4 Index of growth: base 

year » 1.000 ° 

5 Size of collection 

(number of volumes) 

6 Distribution of collection 

(percent) : 

7 Total 100,0 100.0 100.0 100.0 100.0 100.0 100.0 

3 Closed stacks ________ 

9 Open stacks . 

10 Reading rooms: 

11 General reading room s 

12 Special reading rooms 

13 Other 

lii Reserve 

15 Elsewhere (e.g., dead storage 5 

in circulation, etc.) 

16 Distribution of collection 

(number) : 



17 



Total 



I 

r 

j 
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WORKSHEET 9.3 (Continued) 



Planning Stage 



I II III IV V VI Ultimate 

Item ^ ^ ^ 

“ 1 — :xi m m _l- ^ -i 

18 Closed stack s - 

19 Open stacks__ 

20 Reading rooms: 

21 General reading rooms 

22 Special reading room s • 

23 Other 

2k Reserve 

25 Elsewhere ' — 
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policy planning assumption 
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X footnote c 
No entry 

Policy planning assumption 
Policy planning assumption 
No entjsy 

Policy planning assumption 
Policy planning assumption 



Line 13 
Line II4 
Line l5 
Line I6 
Line 17 
Line I8 
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Line 20 
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Lins 2ii 
Line 25 



Policy planning assumption 

Policy planning assumption 

Policy planning assumption 

No entry 

Line 5 x line 7 

Line 5 x line 3 

Line 5 x line 9 

Line 5 x line 10 

Line 5 x line 11 

Line 5 x line 12 

Line 5 x line 13 

Line 5 x line lit 

Line 5 x line l5 



PREPARED: APPROVED: SUBMITTED: 

By By __ By 

Dat e Dat e Date^ 

TECHNICAL NOTES: 

Worksheet 9«3'.l^ all units; worksheet 9.3.2, unit 1; worksheet 9.3.n, unit n. 

^Net.’ I.e., gross acce'ssions less withdrawals. This may be stated either as a 
percentage or as an absolute number. 

^Number of volumes, base year: . 
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WORKSHEET 9>ki LIBRARY SPACE 



Projection of Space Required to Accommodate Book Storage 
Capacity Requirements in Library Facilities, by Planning 
Stage and Character of Storage Faci!'ty 

Institution Library Unit^_ 
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I 
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Closed stacks; 
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Unit area gllocation 
criterion 
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Program area^ 
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General reading rooms; 
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Number of volumes 
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Unit area gllocation 
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_ b 

Program area 




13 


Special reading rooms; 




lU 


Number of volumes 
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Unit area gllocation 
criterion 




16 


_ b 

Program area 
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WORKSHEET 9*h (Continued) 



Planning Stage 

: I II III IV V VI Ultimate 

1 ' "~T“ "HT" ‘“T~ ~r~ — d ” 

17 other reading rooms: 

18 Number of volumes 

19 Unit area gllocation 

criterion^ ^ 

20 Program area” 

21 Reserve: 

22 Number of volumes 

23 Unit area allocation 

criterxon 

2k Program area^ 

25 Elsewhere : 

26 Number of volumes 

27 Unit area gllocation 

criterion . 

b 

28 Program area” 

29 Summary: all program area” _____ 
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WORKSHEET 9 M (Continued) 
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Date 

TECHNICAL NOTES: 

Worksheet 9.I4.I, all units^ worksheet 9.l4«2, unit !•, worksheet unit n. 

“in square feet* 
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Date . 
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WORKSHEET 9-5s LIBRARY SPACE 

Projection of Program Area Requirements for Library Service 
Facilities and Summary of Total Library Space Requirements, 
by Planning Stage and Space Category 

Institutio n^ - Library Unit® 



Space Category 
1 



1 Planning ratio: service facilities as 

percent of program area allocations 
to reader stations and book storage 

2 Program area requirements: 

3 Reader station space 

k Book storage space^ 

^ Subtotal^ 

6 Service space^^ 

7 Total^ 



I 

T 



Planning Stage 



II 



III 

“T" 



IV 

T” 



V 

T 



VI 



DATA SOURCES: 

Line 1: Table 9.1 

Line 2: No entry 

Line 3s Worksheet series 9.2 

Line ii: Worksheet series 9.ii 



PREPARED: APPROVED: 

By By 

Date Date 



Line 5 s Line 3 + line ii 
Line 6 : Line h x line 1 
Line 7: Line ^ + line 6 



SUBMITTED: 

By_ 

Date 



TECHNICAL NOTES: 

^Worksheet 9.^.1, all units 5 worksheet 9.^.2, unit I 5 worksheet 9.^.n, unit n. 
In square feet. 
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WORKSHEET 9 . 65 LIBRARY SPACE 



Distribution of Program Area Requirements for Library Service 
Facilities, by Type of Space and Planning Stage 

Institution Library Unit® 





Space Category 




1 


1 


Service facilities: program area° 


2 


Distribution of service facilities; 
percent 


3 


Total 


h 


Reader services 


5 


Public catalogues 


6 


Circulation control 


7 


Other 


8 


Technical services 


9 


Processing 


10 


Records^ reproduction 


11 


Other 


12 


Other 


13 


Distribution gf service facilities; 
program area 


111 


Total^ 


15 


Reader services^ 


16 


Public catalogues^ 


17 


Circulation control 


18 


Other^ 



Planning uStage 



I 


II 


III 


IV 


V 


VI 


■ 


3 


h 


5 


6 


7 




100.0 


100.0 


100.0 


100.0 


100.0 


100.0 
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Planning Stage 



WORKSHEET 9.6 (Continued) 



Space Category 



I 
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T“ 
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“IT 



IV 

T“ 
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VI 

T“ 
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Records, reproduction 
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19 
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9: 
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1 X line 


9 


Line 


10: 
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Line 


21 


Line 


1 X line 
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Line 


11: 
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Line 


22 


Line 


i X line 


11 


Line 


12: 


Policy planning’ assumption 


Line 


23 


• Line 


1 X line 


12 
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Date 
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By 

Date 



SUBMITTED: 

By 

Date 



TECHMIGAIi NOTES: 

Worksheet 9.6.1, all unitsj worksheet 9.6.2, unit Ij worksheet 9. 6. n, .unit n. 
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in square feet. 
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WORKSHEET 9 . 7 ; LIBRARY SPACE 



Summary of Program Area Requirements for Library Facilities at 
Specified Planning Stage, by Library Unit and Space Category 

Institutio n Planning Stage ^ 



Program Area^ 





Library Unit 


Reader 

Stations 


Book 

Storage 


Service 

Facilities 


Total 




1 


2 


3 


ii 




1 



k 

5 

6 ' 

7 



8 Total 



DATA SOURCES: 
All data are 


from worksheet series 




PREPARED: 


APPROVED: 


submitted: 


By 


By 


By . 


Date 


Date 


Date 





TECHNICAL NOTES: 

Worksheet 9»7«1> planning stage I, •••, worksheet 9«7«6, planning stage VI. 
^In square feet. 

This worksheet is superfluous if there is only one library unit; i.e., no 
branch libraries. 
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WORKSHEET 9 . 85 LIBRARY SPACE 



Summary of Program Area Requirements for Library Facilities, 
by Library Unit and Planning Stage 

Institution 



Library Unit 
1 


Planning Stage 

I II III IV V VI 

(square feet) 

—5 3 n 5 5 T" 


• 1 




2 




3 




h 


1 


5 




6 


• 


7 




8 




9 




10 ' 




11 




12 




13 Total 


i 


DATA SOURCES; 




All data are from worksheet series 9 . 7 * 




PREPARED; APPROVED; 


SUBMITTED; fl 


By By 

Date Date 


By 1 

Date ■ 
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CHAPTER 10 



MUSEUM AND GALLERY SPACE 

Musetim and art exhibition facilities do not lend themselves to direct 
treatment* Floor area requirements will vary widely with the types of in- 
stitutions, the magnitude of collections, and the nature of the museum or 

gallery operation* 

All institutions need to have collections of mineral, botanical, zoo- . 
logical, and archeological specimens for instruction • in the sciences* These 
are generally part of the supplies and equipment of the • teaching laboratories 
and are not to be included under the museum category* 

When significant collections are exhibited by the institution for public 
as well as student use, they may be considered as museum collections* Sim- 
ilarly, space used for art exhibitions beyond those normally part of the 
teaching of the fine arts may be classified as museum space* 

In smaller institutions, a limited number of exhibit and storage rooms 
or perhaps the use of a large corridor area may be used for exhibition of 
special collections of specimens, artifacts and art* 

A full-scale museum operation, with full-time curatorial staff and 
large collections generally will exist only in the universities* 

The amount of floor space allocated to museum and gallery facilities 
must be determined in light of programs at each institution, but table 10*1 
suggests some generalized rule-of-thumb measures for programming museum and 
collection space. Worksheets 10*1 and 10*2 may be used for this purpose* 
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TABLE 10 . 13 MUSEUM AND GALLERY SPACE 

Recommended Planning Criteria for the Allocation of 
Space to Museum and Gallery Facilities 



Planning Criteria . 





Item 


Assignable 

Number 


Square Feet 
Percent 




- j — 


2 


3 


1 


g b 

Unit area allocation per FTE student ^ 


1.80 


— 


2 


Di.stributio:’ : 






3 


"K 

Total 


1.80 


100 


h 


Display 


1.50 


83: 




Service 


.11* 


8 


6 


Storage 


.16 


9 



^This planning criterion should imdoubtedly vary with the size of the 
student body^ the character of the curriculum, and the "m^" of the 
Qollections • These variables do not lend themselves to sijnple ^ planning 
treatment. The criteria, therefore, should be treated as a point of 
departure only> suitable modification in the light of particular 
institutional and departmental circumstances and resources will be 
required. 

^Other space components which might be included in over-all museum and 
gallery facilities, such as office or research. space, are not accounted 
for in this tabulation. Such elements would be accounted for at a 
separate stage of the calculating procedure and be included in the 
summaries of Chapter 17 • 
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. WORKSHEET 10. Ij MUSEUM AMD GALLERY SPACE 



Space Requirements for Museum and Gallery Facilities, 
by Type of Space and Planning Stage 

Institution Department 



Item 

1 

1 Planning criteria: 

2 Unit area allocation criterion: 

square feet per FTE student 

3 Distribution of program area: 

percent 

1* Total . 

5 Display^_ 

6 Service 

7 Storage 

8 Other 

9 Enrollment : FTE 

10 Distribution of program area: 

square feet 

11 Total 

12 Display 

13 Service^ 

111 Storage__ 

l5 Other 

( Continued) 



Planning Stage 

I II III IV V 

_ 3 jj 5 ^ 
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WORKSHEET 10.1 (Continued) 
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Line 1: No entry 

Line 2: ’ Policy planning assumption; 
table 10.1 
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Lino hi Policy planning 
table 10.1 
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Line 9 i 
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table 10.1 

Worksheet 2.2 and/or worksheet 
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Line 2 x line 9 
Line 11 x line 5 

Line 11 x line 6 

Line 11 x line 7 

Line 11 x line 8 



PREPARED: 



APPROVED: 



SUBMITTED: 



By__ 

Date 



By_ 

Date 



Date 
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WORKSHEET 10.2; MUSEUM AND GALLERY SPACE 



Summary of Space Requirements for Museum and Gallery 
Facilities, by Department and Planning Stage 

Institutio n 



Department 

1 

1 

2 

3 - - 

h ... 

5 -- 

6 

7 

8 

9 

10 

11 

12 

13 Total 



I 



2 



Planning Stage 

II III IV V 

( squar e feet) 

1 k i 6 



VI 



7 



DATA SOURCES: 

All data from worksheet series 10.1, line 11. 

SUBMITTED: 

By_ 

Date 



PREPARED: 
By 



APPROVED: 
By 



Date 



Date 
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CHAPTER 11 



ATHLETIC ACTIVITIES SPACE 

Indoor facilities for physical education and athletics serve several 
types of programs important to the ” sound body, sound mind” principle: 
a) required (or elective but organized) physical education activity clas- 
ses; b) intercollegiate athletics; c) free-time physical activity and in- 
tramurals sports; and d) degree program training of physical education in- 
structors for schools and colleges# All of these use gymnasium, swimming 
pool, fieldhouse and other indoor facilities. Classrooms, specialized 
teaching laboratories, and faculty offices required for degree program in- 
struction in physical education should be dealt with separately by the 
methods described in the chapters dealing with those types of space. This 
chapter deals with floor area requirements for activity areas and support- 
ing service facilities. 

A. Activity Levels 

Athletic plant comprehends a wide variety of specific facilities. 

The activities involved may range from swimming to basketball, fencing to 
general exercise. Moreover, the needs for space are generated by a vari- 
ety of programs. Required physical education produces a certain combina- 
tion of workload and facilities requirements. Professional programs, in- 
tramural programs, casual needs and intercollegiate programs also generate 
varying workloads, both in total and by type of activity • station. The size 
and distribution of workload by type of station and generating program 
also vary with the sex of the participants and the season of the year. 
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As a point of departure in projecting future space reejuirements, a 
tabulation of workloads in the base period, classified by type of activity 
and generating program, is necessary. Worksheet 11.1 may be used for this 
analysis. However, this worksheet also should incorporate adjustments 
that reflect the analyst's estimate of the workloads that would have been 
; experienced at the base year enrollment level where the absence of facili- 
ties or special conditions have artificially depressed these workloads. 

In so doing, the subsequent projection of future activity levels will more 
accurately reflect the need for athletic plant capacity. 

Worksheet 11.2 permits the assembly of needed information for calcu- 
lating future activity levels. A worksheet should be completed for each 
stage showing the anticipated index of growth in activity ex- 
pected between the base year and the specified planning stage, classified 
by iype of activity and generating program. For. example, the analyst 
would record the growth factor anticipated in the workload associated with 
basketball facilities as generated by the required physical educaUon 
programs; a similar entiy would be made to. cover the growth generated by 
the various other programs using this type of athletic facility. A simi- 
lar index of growth should be entered for each type of activity enumerated 
and/or expsctod at the specified planning stage# 

The workload projection can be developed by using worksheet 11. 3- 
This may be accomplished by multiplying the base period workload in a 
parUoular activity by the index of growth appropriate to that activity 

pro^am. 
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B. Capacity and Space Requirements for Athletic Activities 

It is now possible to pro;ject the capacity and space requirements 
for each type of facility that might be included in the athletic plant. 
However, in doing so it must be recognized that there is considerable 
overlapping in the extent to which various types of activities may be ac- • 
commodated in a single type of space. For example, basketball and volley- 
ball are two types of activities that use the same type of floor area. 

But handball and squash usually require a different kind of space than 
that associated with basketball or volleyball. There also tends to be 
variation in the intensity of need for various kinds of facilities, de- 
pending upon the season of the year considered. Thus, an analysis of. ca- 
pacity requirements for athletic plant should incorporate two ad;justments: 
a grouping of activities that may be considered interchangeable from the 
point of view of type of facilities required to reduce the number of dif- 
ferent special purpose facilities to a minimum; and an identification of 
the peak period of the year and related workload to be accommodated when 

such facilities are needed. 

Capacity requirements then can be determined by dividing the pro- 
jected workload for each separate activity station by the planning cri- 
terion for the maximum number of persons that may be accommodated at such 
a station during the interval to which the workload projection applies. 
Once capacity requirements are known, these may be combined with the recom^ 
mended physical planning criteria to obtain the desired estimate of pro- 
gram area requirements associated with each kind of activity station. 
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To be sure, this analysis demands considerable judgement on the part 
of the planning analyst. He must determine which types of activities may 
be grouped for purposes of analyzing capacity requirements. He also must 
•select the peak load figure to be used when estimating the maximum work- 
load to be accommodated at any one time. This may require consultation 
with the persons responsible for implementing the institution's athletic 
activity programs. But complicated and difficult though the procedure may 
be, it is preferable to a rule-of- thumb criterion regarding the over-all 
amount of athletic plant space required per specified number of enrolled^ 

students. 

C. Spectator Seating 

’ A 

The requirements for spectator seating also can be subjected to sys- 
tematic study. In worksheet 11.^, such an analysis is outlined. For each 
separate seating installation, the procedure involves the following steps: 
determining the amount of spectator seating used in the base period; es- 
tablishing the appropriate index of growth in spectator seating relative 
to the base period; making a first approximation of spectator seating re- 
quired, subsequently adjusted on the basis of an evaluation of the relia- 
bility of the initial projection; selecting the'dnit area allocation per 
spectator seat; calculating the program area requirements multiplying 
the projected capacity requirements by the unit area allocation criterion. 

D. Auxiliary and Total Space Requirements for Athletic Facilities 

• The projections thus far have covered only the primary space require- 
ments in indoor athletic facilities. In order to complete the estimates. 
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the primaiy requirements associated with activity areas and spectator 
seating must be. augmented to cover lockers, shower and toilet facilities 
and other types of space. Worksheet 11.6 may be used for this purpose. 

As is the case elsewhere in the Manual, auxiliary or service space 
is made a function of the total allocation to primaiy activity area.. 
Worksheet 11.6 contains a planning assumption regarding the relative size 
of athletic plant components. This distribution" may be used to expand the 
space requirements already projected for the primary components of athletic 
plant to obtain total space requirements for all athletic facilities. 

Worksheet 11.7 should be used for summarizing the results of the pre- 
ceding analysis. Aggregate space requirements for athletic activities at 
each planning stage may be summarized here. Sub-classifications for allo- 
cations to men’s and women’s facilities and activity and auxiliaiy spaces 
are provided for in the worksheet. 

It should be noted that the nature of the facilities is such that the 
projected athletic plant could conceivably serve a wide range of enroll- 
ments with varying degrees of efficiency in plant utilization. This is 
partly because of the minimum requirements associated with particular 
types of activities, and partly because the plant must serve a shifting 
composition of athletic activities as the seasons change. In this re- 
spect, athletic plant is quite similar to special purpose instructional 
space in the intensity of utilization that can possibly be realized over 
the course of the year. 
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TABLE 11.1; ATHLETIC ACTIVITIES SPACE 

Recommended Planning Criteria for Selected Components of Indoor 
Physical Education and Athletic Activities Facilities 



Planning Criteria : 
Unit Area Allocation 
Assignable 

Athletic Activities Station or Component^ Square Feet 

— ^ 1 2 



1 Basketball courts: 

2 Practice court 

3 Competition court 

k , Combination of 2 practice courts and 1 competition court 

5 Baseball diamond (infield for fieldhouse) 

6 Football cage (fieldhouse) 

7 Indoor track: l/k mile, 6 lanes 

8 Handball: li-wall court 

9 Handball: 1-wall court 

10 Squash: doubles court 

11 Squash: singles court 

12 Shuffleboard 

13 Volleyball", (per court) 
lli Wrestling (per mat) 

1$ Boxing : 

16 Ring (1) 

17 Punching bag (per bag) 

18 Punching bag, heavy (per bag) 

19 Pool (Olympic standards - 6 lanes) 

20 Exercise room (per person) 

21 Rifle range (per point or firing position) 

22 Pistol range (per point or firing position) 

23 Fencing (per strip) 

2li Spectator seating, foldable (per seat) 

2^ Lockers (per locker) : 

26 Varsity rooms 

27 General locker room 

28 Tote basket 

29 Showers (per head, gang showers) 

30 Shower-dressing stall for women (per unit) 

31 Ticket booth 

32 First aid, training, physical therapy room 



it370 
62l|0 
873^ . 

16900 
19260 
33000 
1060 
680 
112 ^ 

^9^ 

62^ 

302^ 

11^^ 

900 

1^ 

3^ 

7130 

^0 

1*00 

320 

32^ 

2.^ 

10 

6.7^ 

16 

21 * 

2^ 

7^0 



^ith the exception of self-contained facilities (e.g., handball and squash • 
courts), the criteria all include allowances for buffer zones or circulation 
space around actual playing or competition area. Clearly, there is room- for 
variation from these figures since a) competition areas need not be regulation- 
size, and b) two or more units may be combined, with resulting savings in 
circulation space needs. 
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TABLE 11. 2 j ATHLETIC ACTIVITIES SPACE 



Recommended Planning Criteria for the Distribution of Indoor 
Physical Education and Athletic Activities Facilities 
among Selected Categories of Space 



Space Category 

1 

1 Athletic activities space 

2 Playing area 

3 Pool 

k Spectator seating 

^ Other 

6 Auxiliary space 

7 Lockers 

8 Shower and toilet facilities 

9 Other 

10 Total® 



Planning Criteria: 
Percent Distribution 
of Assignable Space 
2 3 

77 

^9 

7 

6 

J 

23 

111 



3 

6 

100 



®0ther space components which might conceivably be included in athletic 
activities physical plant, such as office or classroom space, are not 
accounted for in this tabulation. These elements would be accounted for 
at a separate stage of the calculating procedure and be included in the 
summaries of Chapter 17. 
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WORKSHEET 11. I 5 ATHLETIC ACTIVITIES SPACE 
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10 General exercise 



Activity Level; Student and/or Staff Periods 
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'The data on activity levels should be adjusted to reflect desired activity levels in instances 
where absence of facilities has artificially depressed workloads. 



WORKSHEET 11.2; ATHLETIC ACTIVITIES SPACE 
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TECHNICAL NOTES: 

An explanation should be appended where something other than staff and enrollment expansion has 
been used as basis for establishing the indexes of growth. 
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10 General exercise 
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10 Handball and squash 



WORKSHEET ll.li (Continued) 
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WORKSHEET 11.^5 ATHLETIC ACTIVITIES SPACE 
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WORKSHEET 11.6; ATHLETIC ACTIVITIES SPACE 



Indoor Space: Space Requirements for Athletic Activities, 

by Principal Category 



Institution 



Department 



Planning 

Stage Sex 





Space Category 


Percent 




.1 


2 


1 


Athletic space: 


l]1) 


2 

•3 


Playing area ) 

) 

Pool ) 

) 

Spectator seating ) 


72 


h 






Other 




6 


Auxiliary space: 


(23) 


7 


Lockers 


lit 


8 


Shower and toilet facilities 


3 


9 


Other 


6 


10 


Total 


100 



Program 

Area 

(sq. ft.) 

3 



DATA SOURCES®: 



Col. 1: 


Table 


11.2 




Col. 3, 


line 


6: 


Col. 3, line 10 




Col. 2: 


Table 


11.2 










X Col. 2, line 


6 


Col. 3, 


line 2: 


worksheet series 


ll.it 


Col. 3, 


line 


7: 


Col. 3, line 10 




Col. 3, 


line 3: 


worksheet series 


ll.it 








X Col. 2, line 


7 


Col. 3, 


line it: 


worksheet series 


11.3 


Col. 3, 


line 


8: 


Col. 3, line 10 




Col. 3, 


line 10 


: [Col. 3, sum of 


lines 








X Col. 2, line 


8 






2, .3, 10 * (.72) 




Col., 3, 


line 


9: 


Col. 3, line 10 




Col. 3, 


line 3: 


Col. 3, line 10 x 








X Col. 2 line 9 


» 






Col. 2, line 3 




Col.. 3, 


line 


1: 


Sum of lines 2, 





3, it, and ^ 

(Continued) 
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WORKSHEET 11.6 (Continued) 



PREPi\RED: APPROVED: SUBMITTED: 

By By By 

Date Date Date 



TECHNICAL NOTES: 

^Order in which Data Sources are presented suggests calculating 
procedure. 
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WORKSHEET 11. 7 J ATHLETIC ACTIVITIES SPACE 



Indoor Space: Simmary of Space Requirements for Athletic Activities, 

by Principal Category and Planning Stage 



Institution 



Department_ 









Planning Stage 






Space Category 


I 


II ■ III IV 

(square feet) 


V VI 




1 


2 


^ k S 


5 7 


1 


Men: 








2 


Athletic space 








3 


Auxiliary space 




• 




k 


Subtotal 








$ 


Women: 








6 


Athletic space 








7 


Auxiliary space 








8 


Subtotal 








'9 


Men and women: 








10 


Athletic space 








11 


Auxiliary space.. 




• 




12 


Total 


















DATA SOURCES: „ 

Col. 1-7: All data for lines 

8 are from worksheet series 
Col. 1-7, line 10: line 2 + ! 


1 to 
11.6 
line 6 


Col. 1-7 ^ line 11: 
‘Col. 1-7, line 12: 


line 3 line 
line li. + line 



PREPARED: 

By 



APPROVED: 

By 



SUBMITTED: 
By 



Date 



Date 



Date 
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CHAPTER 12 



• HOUSING SPACE 

Housing facilities are usually revenue -financed and will be excluded 
from the computations of state-financed capital outlay. However, housing 
space is a major element in the institutional plant and also generates a 
need for certain types of facilities that are financed by internal re 
sources or state funds. Therefore, it must be taken account of in the 
programming procedure . 

A. Physical Planning Criteria 

The physical planning criteria for the allocation of space to housing 
facilities are summarized in table 12.1. Actual unit area allocations 
are specified for a single occupancy living quarter unit, a double occu- 
pancy living quarter unit, and one and two bedroom units for married stu- 
dents and faculty staff. 

However, living quarters are only a portion of the over-all space 
required for housing facilities. Especially in housing for single stu- 
dents, substantial allocations must be made for toilets, washrooms and 
showers, and recreational and service facilities. These components of 
housing space may typically be treated as a function of the unit area al- 
location per living quarter unit. The planning criteria listed in table 
]L2.1 treat these components accordingly. 

B,. Capacity Requirements 

The capacity requirements associated with housing facilities must, 
of course, be established by each institution. Chapter 2 calls for the 
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specification of the institutional planning assumptions with regard to the 
number of students to be in residence (i.e., in residential facilities) at 
each planning stage. These estimates should be even further elaborated at 
this point in the programming study. ’ Each institution should specify the 
proportion of its single and married students that will be housed. Of 
course, this will depend upon the proportions of students expected to live 
at home and commute to the institution, the capacity of the local commu- 
nity to absorb growing numbers of students in private housing, the extent 
to which fraternities and sororities will absorb a portion of the housing 
demand, ’and the philosophy of the institution with regard to on-campus 
housing.^ Further, although the capacity of large, old houses convertible 
to rooming houses generally is limited, private investors have shown in- 
creasing interest in providing housing for students in college communities. 

I 

The policy of the institution towards such developments should be taken 
into account. 

By the same token, it is necessary that institutional policy be de- 
fined regarding the provision of housing for married students and staff. 
The extent to which such housing is to be provided and the distribution of 
such housing among one-bedroom, two-bedroom and larger units must be es- 
tablished. 



^No provision is made in the Manual for fraternity and sorority housing 
provided by or leased from the institution. This should be treated as 
residence hall space. If the institution leases land to such organiza- 
tions on which they may build their own houses, the land requirement will 
be dealt with in a later section of the Manual. 
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C, Outline of Procedure 



Worksheets 12,1, 12.2 and 12.3 are devoted to the determination of 
the requirements for housing capacity by type of occupancy and planning 
stage. The worksheets call for a specification of the number of living 
quarter units required in single occupancy , double occupancy and other 
types of space for male single students and female single students, and 
the distribution of occupancy by size of apartment unit in the case of 
married students. 

The next three worksheets in the procedure deal with the calculation 
of the amount of student housing space required. This is accomplished by 
bringing together the projected capacity requirements in each type of stu- 
dent housing and the unit area physical planning criteria for the type of 
housing capacity involved. Thus, worksheets 12.lt and 12.5 deal with the 
housing space required for single male students and single female students, 
respectively. Worksheet 12.6 focuses upon the housing space requirements 
for married students. Worksheet 12.7 should be used for determining the 
capacity and space requirements for housing facilities generated by the 
institution’s staff. 

The procedure ends with worksheet 12.8$ it provides for a summary of 
housing space requirements, by type of housing and planning stage. 
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TABLE 12. Ij HOUSING SPACE 

Recommended Planning Criteria for the Allocation of 
Space to Housing Facilities 



Planning Criteria 



Assignable Square Feet 





Item 


Number^ ■ 


Percent 




1 


2 


3 


1 


Single students, men and womeni 


• 




2 


Single occupancy: 






3 


Aggregate space requirements 


2^8 


100 




per living quarter unit 


k 


Living quarters 


108 


73 




Toilets, washrooms, showers 


12 


8 


6 


Recreational and service^ 


28 


19 


7 


Double occupancy: 






8 


Aggregate space requirements 
per living quarter unit 


i[2&; 


100 






■ 


71 


9 


Living quarters 


190 ^ 

1 s,? 


10 


Toilets, washrooms, showers 


27 . 


10 


11 


Recreational and service 


5i 


. 19 



12 Married students and faculty-staff : 



13 Aggregate space requirements per 
living quarter unit: 



lit 


One-bedroom unit 


620 


100 


15 


Two-bedroom unit 


750 


100 


^In 


square feet. 







V 

^Excluding food service facilities. 
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PLATE IE-1. HOUSING SPACE 

PHYSICAL PLANNING CRITERIA FOR DOUBLE OCCUPANCY UNIT 




A 

A 






lO' 




WORKSHEET 12. Ij HOUSING SPACE 

• Single Students, Men: Capacity Requirements ’for Housing 

Facilities by Type of Occupancy and Planning Stage 

Institution Department 



Planning Stage 





Item • — 


II 


III 
1 « • « 


IV 


V 


VI 




1 2 


3 


it 


5 


6 


7 


1 


Single students, men: 












2 


Number to be housed by 
institution 












3 


Type of occupancy — percent: 


• 


. • 








k 


Single occupanpy 








. • 




5 


Double 6ccupar}.cy 












6 


Other® 












7 


Type of occupancy — number: 






« 






8 


Single occupancy 












9 


Double occupancy 












10 


Other® 












11 


Number of living quarter 
units required: 












12 


Single occupancy 












13 


Double occupancy 












li| 


Other® 













( Continued) 
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WORKSHEET 12.1 (Continued) 




DATA SOURCES: 

Line 9: Line 2 x line ^ 

Line 10: Line 2 x line 6 

Line 11: No entry 

Line 12: Line 8 + 1.' 

Line 13: Line 9 +,2. 

Line ihi ' Line 10 * number of 
occupants per unit 
specified in Technical 
Note "a" 




TECHNICAL NOTES: 



Line 1: No entry 

Line 2‘: Worksheet 2,k 

Line 3: No entry 

Line k: Policy planning assumption 

Line 5: Policy planning assumption 

Line 6: Policy planning assumption 

Line 7: No entry 

Line 8: Line 2 x line h 



^Specify: 
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WORKSHEET 12. 2 j HOUSING SPACE 



Single Students, Women: Capacity Requirements for Housing 

Facilities, by Type of Occupancy and Planning Stage 

Institution Department 



Planning Stage 

I II III IV V VI 

n HI mr m iet m 

1 Single students, women; 

2 Number to be housed by 

institution 

3 Type of occupancy — percent: 

li Single occupanc y 

5 Double occupancy 

^^******^"***** tmimmmmmmmmmm mammammmmmmm 

6 Other® 

7 Type of occupancy — number: 

8 Single occupancy 

9 Double occupancy 

10 Other® ^ ^ 

11 Number of living quarter 

units required: 

12 Single occupancy 

13 Double occupancy 

m other® 

(Continued) 



Item 
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WORKSHEET 12.2 (Continued) 



DATA SOURCES: 








Line 1 
Line 2 
Line 3 
Line 
Line 5 
Line 6 
Line 7 
Line 8 


No entry- 
worksheet 2,k 
No entry 
.Policy planning 
Policy planning 
Policy planning 
No entry 
Line 2 x line k 


assumption 

assumption 

assumption 


Line 9 : 
Line 10; 
Line 11: 
Line 12: 
Line 13: 
Line II 4 : 


Line 2 x line 5 
Line 2 x line 6. 

No entry 
Line 8+1.’ 

Line 9*2 
Line. 10 + number of 
occupants per unit 
specified in Technical 
Note ”a” 


PREPARED: 


APPROVED: 




SUBMITTED: 


By 




By 




By 


Date 




Date 




Date 





TECHNICAL NOTES: 



^Specify: 
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WORKSHEET 12.3; HOUSING SPACE 



Married Students: Capacity Requirements for Housing 

Facilities, by Type of Occupancy and Planning Stage 

Institution Department 



Planning Stage 

II III IV V VI 

n HZ mz m zz 

1 Married students : number 

to be housed by institution: 

2 Male 

3 Female _____ ' 

il Total, gross - - ___ • 

5 Total, net^ .! . 

6 Type of occupancy — ^percent: 

7 One-bedroom unit s ; 

8 Two-bedroom units . ' 

9 Other units^ 

10 Type of occupancy — number: 

11 One-bedroom units 

12 Two-bedroom units 

13 Other units^ 



Item 

1 "T 






DATA SOURCES: 



Line 1: 


No entry 


Line 


7 


Policy planning assumption 


Line 2: 


Worksheet 2.h 


Line 


8 


Policy planning assumption 


Line 3: 


Worksheet 2,k 


Line 


9 


Policy planning assumption 


Line ii: 


Line 2 + line 3 


Line 


10 


No entry 


Line 


Line k corrected by planning 


Line 


11 


Line ^ x line 7 




analyst in accordance with 


Line 


12 


Line $ x line 8 




Technical Note "a" 


Line 


13 


Line ^ x line 9 



Line 6: No entry 



( Continued) 
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WORKSHEET 12.3 (Continued) 



PREPARED: APPROVED: SUBMITTED: 

By_ B y By 

Date Date__ Date 

TECHNICAL NOTES: 

^Adjusted to avoid double-counting in cases where husband and wife are 
both attending institution and are tabulated separately in lines 2 
and 3. . 

“specify : 
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WORKSHEET 12. hi HOUSING SPACE 

Single Students, Men: Space Requirements for Housing 

Facilities, by Type of Housing and Planning Stage 

Institution Department 



Planning Stage 

Item I IV V VI 

1 • ' ~T~ -r~ ~T~ ~r~ ~T~ ~T 

1 Single students, men: 

I 

2 Single occupancy living 

quarter units: 

3 Number required 

k Unit area allocation 

.criterion* 

5 Program area 

6 Double occupancy living 

quarter mits: 

7 Number required ’ 

8 Unit area allocation 

criterion* ’ 

. - . a 

9 Program area 

10 Other living quarter units: 

11 Number required 

12 Unit area allocation 

criterion * ■ 

13 Program area 

ih Total program area 

(Continued) 
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WORKSHEET 12.1* (ContiJiued) 



DATA SOURCES: . 

Line 1: No entry 

Line 2: No entry 

Line 3: Worksheet 12.1, line 3 

Line 1*: Table 12.1 

Line Line 3 x line 1* 

Line 6: No entry 

Line 7: Worksheet 12.1 



Line 8: . Table 12.1,' line 8 

Line 9: Line 7 x line 8 

Line 10: No entry 

Line 11: Worksheet 12.1 

Line 12 : . Planning analyst 

Line 13: Line 11 x line 12 

Line ll*: Line ^ + line 9 line 13 



PREPARED: 


APPROVED: 


SUBMITTED: 


By 


By ■ • 


By 


Date 


Date 


Date 



TECHNICAL NOTES: 
®In square feet. 
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WORKSHEET 12.^; HOUSING SPACE 



Single Students, Women: Space Requirements for Housing Facilities, 

by Type of Housing and Planning Stage 

Institution Department 



Planning Stage 

I II III . IV V VI 

n HZ ZH zn HZ zr 

1 Single students, women: 

2 Single occupancy living 

quarter units: 

3 Number required • 

Unit area allocation 

criterion* ‘ 

^ Program area^ 

6 Double occupancy living 

quarter units: 

7 Number required • 

8 Unit area allocation 

criterion 

9 Program area^ 

10 Other living quarter units: 

11 Number required__^^ ' . 

12 Unit area allocation 

criterion* 

g 

13 Program area 

111 ‘ Total program area^ 

( Continued) 



Item 

“T“ 
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WORKSHEET 12.^ (Continued) 



DATA SOURCES: 



Line 

Line 

Line 

Line 

Line 

Line 

Line 



No entry 
No entry 
Worksheet 12.2 
Table 12.1, line 3 
Line 3 x line Ii 
No entry 
Worksheet 12.2 



Line '^8 
Line 9 
Line 10 
Line 11 
Line 12 
Line 13 
Line lii, 



Table 12.1, line 8 

Line 7'X line 8 

No entry 

Worksheet 12.2 

Planning analyst 

Line 11 x line 12 

Line ^ + line 9 + line 13 



PREPARED: 

By 



APPROVED: 

By 



SUBMITTED: 

By 



Date 



Date 



Date 



TECHNICAL NOTES: 
®In square feet, 
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WORKSHEET 12.6; HOUSING SPACE 



Married Students: Space Requirements for Housing Facilities, 

by Type of Housing and Planning Stage 

Institution Department 



Planning Stage 

T-. „ I II III IV V VI 

Item 

1 ""ir~ 7 

1 Married students: 

2 One-bedroom units: 

3 Number required 

k Unit area allocation 

criterion*^ 

5 Program area^_^ 

6 Two-bedroom units: 

7 Number required 

8 Unit area allocation 

criterion*^ ^ 

g 

9 Program area ' ' 

10 Other \mits: 

11 Number required 

12 Unit area allocation 

criterion* 

g 

13 Program area 

lii Total program area 

(Continued) 
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WORKSHEET 12.6 (Continued) 



DATA SOURCES: 

Line 1: No entry 

Line 2; No entry 
Line 3: Worksheet 12.3 
Line hi Table 12,1, line IJ 4 
Line 5: Line 3 x line it 

Line 6: No entry 

Line 7; Worksheet 12.3 



Line 8: Table 12,1, line 1$ 

Line 9: Line 7 x line 8 

Line 10: No entry 

Line 11: Worksheet 12,3 

Line 12: Planning analyst 

Line 13: Line 11 x line 12 

Line li|: Line 5 + line 9 + line 13 



PREPARED: APPROVED: SUBMITTED: 

By By_ 

Date Dat e Dst e 



TECHNICAL NOTES: 
®In square feet. 
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WORKSHEET 12. 7 J HOUSING SPACE 



Staff: Capacity and Space Requirements for Housing Facilities, 

by Type of Housing and Planning Stage 

Institution Department 



Planning Stage 

I II III IV V VI 

El HI HI ZH HZ ZZ 

1 Staff: number to be housed" 

by institution_^ 

2 One-bedroom units: 

5 Number required 

li Unit area allocation 

criterion . 

5 Program area - 

6 Ti^o-bedroom units: 

7 Number required^_ 

8 Unit area |llocation 

criterion . 

9 Program area® ■ 

10 Other units : 

11 Number required 

12 Unit area allocation 

criterion®___ 

13 Program area ® 

111 Total program area® 

(Continued) 



Item 

1 
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WORKSHEET 12.? (Continued) 



DATA SOURCES: 

Line 1: Policy planning assumption 

Line 2: No entry 

Line 3: Policy planning assumption 

Line 1^: Table 12.1, line II 4 

Line 5: Line 3 x line it 

Line 6: No entry 

Line 7: Policy planning assumption 



Line 8: Table 12.1, line 1^ 

Line- 9: Line 7 x line 8 

Line 10: No entry 

Line 11: Policy planning assumption 

Line 12: Planning analyst 

Line 13s Line 11 x line 12 

Line lit: Line ^ + line 9 + line 13 



PREPARED: APPROVED: SUBMITTED: 

By By By 

Date Bate Date 



TECHNICAL NOTES: 
^In square feet. 
^Sp e cif y : 
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WORKSHEET 12. 8 | HOUSING SPACE 



Summary of Space Requirements for Housing Facilities, 
by Housing Group and Planning Stage 

Institution Department 









Planning Stage 




Housing Group 


I 


II 


III IV V 

(square feet) 


VI 


1 


2 


5 


■ —IT" “3 5~ 


V 


1 Single students, men 


2 Single students, women 








• 



3 Married students 

Staff 

$ Total program area 

DATA SOURCES: 

Line 1: Worksheet 12.1; Line 1;: Worksheet 12.7 

Line 2: Worksheet 12.5 Line 5: Sum of lines 1, 2, 3 and 1; 

Line 3: Worksheet 12.6 

PREPARED: APPROVED: . SUBMITTED: 

By By By 

Date Date Date 
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CHAPTER 13 



FOOD SERVICE SPACE 

• 

Food service facilities, like housing space, are usually revenue- 
financed. However, the requirements for food service space may be substan- 
tial and the need for such facilities should not be overlooked in program- 
ming the over-all physical plant requirements of an institution. 

A. Planning Criteria 

Several types of planning criteria must be considered when projecting 
the space required for food service operations. First, it should be noted 
that three types of food service facilities may be required, covering the 

I 

following types of dining arrangements: family style, cafeteria and snack 

bar. The planning criteria for the allocation of space to. various compo- 
nents of the food service operation will vary with the character of the 
dining arrangement considered. Moreover, different criteria must be ap- 
plied regarding the intensity with which dining stations may be expected' 
to be used during food service intervals. That is, the turnover factor, 
expressed in terms of number of sittings per station per meal service, 
will vary with the kind of food service operation. And, finally, the 
utilization rate, or the proportion of total dining stations occupied at 
a single sitting, also will vary with the type of food service operation. 

Table 13.1 details the recommended planning criteria associated with 
the several food service arrangements. The turnover factor, utilization 
rate and physical planning criteria appropriate for use in programming 
each type of installation are indicated. 
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B, Capacity Requirements 



Naturally, the aggregate requirements for food service space will be 
a function of the amount of capacity required in dining facilities. Work- 
sheet 13.1 should be used for delineating the anticipated food service 
workload and distribution by type of dining arrangement. The worksheet 
takes cognizance of the fact that dining facilities may be located in res- 
idence halls, the student center and other facilities such as faculty 
clubs, special dining rooms and so on. The worksheet also permits analy- 
sis of the workload to be accommodated in these various types of facili- 
ties, as generated by the combination of student and staff populations on 
campus at each planning stage. The distribution of the peak food service 
load by type of dining arrangement also can be specified. Worksheet 13*1, 
when completed^ will show the peak number of persons to be accommodated 
under family style, cafeteria and snack bar arrangements in residence hall, 
student center and other locations at each planning stage. 

Worksheet 13.2 carries the analysis to the determination of the num- 
ber of dining stations required in food service facilities, by type of ar- 
rangement (family style, cafeteria and snack bar) and type of facility 
(residence hall, student center and other units) . The pro;3®c^io^ 
pacity requirements will reflect the preceding analysis of the total num- 
ber of persons to be served at the peak period, ad;justed to reflect con- 
sideration of the turnover factor and utilization rt>te appropriate to each 
type of dining arrangement. 
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C . Space Requirements 



Once capacity requirements have been determined, .worksheet 13 -3 nay 
be used for estimating the space required to accommodate the projected 
food service oapaoiby needs. Consistent with the preceding analyses, the 
worksheet is organized to reflect the type of dining arrangement and type 
of facility involved. The projected number of dining stations required at 
each planning stage should be combined with the unit area allocation cri- 
teria recommended in table 13.1 to obtain the program area estimates for 
each dining category at each planning stage. 

Worksheet I3.I+ calls for the development of a summaiy statement of 
the program area requirements for food service facilities at each plan- 
ning stage. The aggregate requirements, taken from worksheet I3O* are 
summarized by type of facility and dining category to facilitate compari- 
son and evaluation. 
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TABLE 13.15 FOOD SERVICE SPACE 

Recommended Planning Criteria for the Allocation of 
Space to Food Service Facilities 



Planning Criteria 



Assignable 
Square Feet 





Item 


Number 


Percent 


Other 

■■ • "'i:' 




1 


2 


3 


k 


1 


Family style : 








2 


Number of sittings at peak interval 


— 


— 


2 


3 


Utilization rate 


— 


— 


90 


h 


Aggregate food service space 
requirements per dining station 


28.0 


100 ■ 


— 




Dining area 


12.^ 


ItS 


— 


6 


Preparation, serving, cleanup 


8.^ 


30 


— 


7 


Storage and miscellaneous 


7.0 ■ 


CVJ 


— 


8 


Cafeteria : 








9 


Number of sittings at peak interval® 


— 


— 


li 


10 


Utilization rate 


— • 




80 


11 


Aggregate food service space 
requirements per dining station 


2I|.^ 


• 100 


— 


12 


Dining Area 


11.0 




— 


13 


Preparation, serving, cleanup 


. 7.^ 


31 


— 


Hi 


Storage and miscellaneous 


6.0 


• 2k 


— 


1^ 


Snack bar: 








16 


Number of sittings at peak interval 


— 


— 


6 


17 


Utilization rate 


— 


— 


80 


(Continued) 
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TABLE 13.1 (Continued) 



Planning Criteria 







Assignable 
Square Feet 


Other 




Item 


Number 


Percent 




1 


2^ 


3 




18 


Aggregate food service space 
requirements per dining station 


20.5 


100 


— 


19 


Dining area 


10,0 


k9 


— 


20 


Preparation, serving, cleanup 


5.5 


27 




21 


Storage and miscellaneous 


5.0 


2k 


— 



^Turnover factor 

^Proportion of dining stations occupied at any one time during peak interval. 
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WORKSHEET 13. Ij FOOD SERVICE SPACE 



Distribution of Food Service Workload at Peak Dining Interval, by 
Dining Arrangement Category and Type pf Facility 

Institution Department Planning Stage_ 



Food Service Workload . 
and Dining Category 

1 “ 



Type of Facility 



Residence 


Student 


Other® 




Halls 


Center 


All 


2 


3 


iT 


5 



1 Number of persons to be served at peak load: 

2 Students 

3 Staff ; 

k Total 

^ Distribution of peak logd by type of dining 
arrangement.: j percent‘s 

6 Family style . 

7 Cafeteria ^ 

8 Snack bar 

9 Distribution of peak load by type of dining 

arrangements ; number 

10 Family style 

11 Cafeteria 

12 Snack bar 



DATA SOURCES: 

Line 1: No entry 

Line 2: Policy planning assumption and 
: partly Worksheet 2,k 

Line 3s Policy planning assumption and 
partly worksheets h»S and 
Line 1^: Line 2 + line 3 . 

Line No entry 

Line 6: Policy planning assumption 
(Continued) 



Line 7: Policy planning assumption 

Line 8: Policy planning assumption 

Line 9: No entry 

Line 10: Line I 4 x^.'line 6 

Line Ih Line li x ’line 7 

Line 12: Line it x- ’line 8 
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WORKSHEE^C 13.1 (Continued) 



PREPARED: APPROVED: SUBMITTED: 

By ■ B y By 

Date • Date B&t e 



TECHNICAL NOTES: 

^Specify: 

^Sum of lines 6, 7 and 8 should equal 100 percent. I.e^^, the percentage 
distribution is within columns, rather than across. 
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WORKSHEET 13. 2 5 FOOD SERVICE SPACE 

Capacity Requirements in Food Service Facilities at Peak Dining Interval^ 
by Dining Arrangement Category and Type of Facility 

Institution Department Planning Stage 



Type of Facility 

Residence Student 

Dining Category Halls Center Other All 

1 " g 3 Z5ZI IZ 

I Family style: 

2r. Number to be served at peak load • 

3 Number of sittings at peak interval : _ ___ 

ii Number of dining stations required: 

5 Unadjuste d 

6 Utilization rate ^ 

7 Adjusted 

8 Cafeteria : 

9 Number to be served at peak load 

10 Number of sittings at peak interval 

II Number of dining stations required: 

% 

12 Unadjuste d • — — 

13 Utilization rat e 

ill Adjuste d 

15 Snack bar : 

16 Number to be served at peak load 

17 Number of sittings at peak interval 

(Continued) 
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WORKSHEET 13.2 (Continued) 



Dining Category 

1 

18 Number of dining stations requlTed: 

19 Unadjusted____ 

20 Utilization rate^ 



Type of Facility 



Residence 
• Halls 


Student 

Center 


Other® 


All 


2 


3 


k 


5 



21 Adjusted 




DATA SOURCES: 

Line 1: No entry 
Line 2: Worksheet 13 .1^ line 10 
Line Table 13.1 (or policy planning 
assumption) 

Line liS No entry 
Line $ Line 2 line 3 
Line 6f Table 13.1 
Line 7* Line $ + line 6 
Line & No entry 
Line 9^ Worksheet 13.1ji line 11 
Line lOc Table 13.1 (or policy planning 
assumption) 



Line 12: Line 9 * line 10 
Line 13 Table 13.1 
Line lii: Line 12 + line 13 
Line 1^ No entry 
Line l6 Worksheet 13. 1^ line 12 
Line 17i Table 13.1 (or policy planndjig 
assumption) 

Line iB No entry 
Line 19^ Line. 16 ^ line 17 
Line .20: Table 13.1 
Line 21: Line 19 + line 20 



Line O No entry 



PREPARED: 



APPROVED! 



SUBMITTED: 



By 

Date 



By__ 

Daoe 



By_ 

Date 



TECHNICAL NOTES: 
^Specify: 
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WORKSHEET 13.3; FOOD SERVICE SPACE 



Space Requirements for Food Service Facilities, by Dining 
Arrangement Category and Type of Facility 

Institution Department Planning Stage 



Type of Facility 

Residence Student ~ 

Dining Category Halls Center Other All 

‘ ' 1 2 3 U ~T~ 

1 Family style : 

2 Number of dining stations required 

3 Aggregate unit area allocation criterion __ 

li Program area . 

j — ■ ■ 

^ Cafeteria: 

6 Number of dining stations required 

7 Aggregate unit area allocation criterion 

8 Program area ^ . 

9 Snack bar : 

10 Number of dining stations required . ' 

11 Aggregate unit area allocation criterion°__ 

12 Program area 

13 Total program area° 



DATA SOURCES: 

Line 1;. No entry 

Line 2: Worksheet 13.2, line 7 

Line 3 Table 13.1 

Line Ij: Line 2 x line .3 

Line 5: No entry 

Line 6: Worksheet 13.2, line lii 

Line 7: Table 13.1 



Line 8: Line 6 x line 7 • . 

Line 9: No entry 

Line 10; Worksheet 13.2, line 21 

Line IL Table 13.1 

Line 12: Line 10 x' line 11 

Line 13: Sum of lines li, 8, 12 



(Continued) 
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WORKSHEET 13.3 (Continued) 



PREPARED; APPROVED; SUBMITTED; 

By By B y 

Date Date Date 



TECHNICAL NOTES; 

^Specify; 

^In square feet. 
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WORKSHEET 13 •h} POOD SERVICE SPACE 

Summary of Space Requirements for Food Service Facilities, by Type of 
Facility, Dining Arrangement Category and Planning Stage 



Institution 



Department_ 



Planning Stage 



. .Typeibf "'Facility 
>and Dining: ■■ Category 



I 

T 



II 

T 



1 Residence halls; 

2 Family style 



III .IV 

HZ 

(square feeij 



V 

T 



3 


Oafeteria 





k 


Snack bar 




^ . 


Subtotal 




6 Student center ; 


• 


7 


Family style 




1 

8 


Cafeteria 




9 


Snack bar 




10 


r '.Subtotal 




11 


Other^ 




12 


Family style 




13 


Cafeteria 




lii 


Snack bar 




1^ 


Subtotal 




16 


All facilities; 




17 


Family style 




18 


Cafeteria 




19 


Snack bar 




20 


Total 




(Continued) 
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WORKSHEET 13. (Continued) 



DATA SOURCES: 



line 


1: 


No entry 








• 


. Line 


11: 


No entry 










Line 


2: 

A 

« 


Worksheet 
column 2 


series 


13.3, 


line 


1 *, 


Line 


12: 

• 

m 


Worksheet 
column, ii 


series 


13.3, 


line 




Line 


3: 


Worksheet 
column 2 


series 


13.3, 


line 


8, 


■ Line 


13: 


Worksheet 
column li 


series 


13.3, 


line 




Line 


hi 


Worksheet 
column 2 


series 


13.3, 


line 


12, 


Line 


HiS 


Worksheet 
column li 


series 


13.3, 


line 


12, 


Line 

Line 


6: 


Worksheet 
column 2 
No entry 


series 


13.3, 


line 


13, 


Line 

Line 


l5s 

16: 


Worksheet 
column li 
No entry 


series 


13.3, 


line 




Line 


7s 


Worksheet 
column 3 


series 


13.3, 


line 


It, 


Line 


17 s 


Worksheet 
column $ 


series 


13.3, 


line 


hf 


Line 


8: 


Worksheet 
column 3 


series 


13.3, 


line 


8, 


Line 


18: 


Worksheet 
column $ 


series 


13.3, 


line 




Line 


9: 


Worksheet 
column 3 


series 


13.3, 


line 


12, 


Line 


19s 


Worksheet 
column 5 


series 


13.3, 


line 


.12, 


Line 


10 


:Worksheet 
column 3 


series 


13.3, 


line 


13, 


Line 


20: 


Worksheet 
column $ 


series 


13.3, 


line 


13, 



PREPARED: APPROVED: SUBMITTED: 

By ■ By_ By 



Date Date^ Date 



TECHNICAL NOTES: 
^Specify: 



309 



o 

ERIC 



TAYLOR, LIEBERFELD AND HELDMAN, INC. 



CHAPTER 14 

STAFF AND STUDENT SERVICE SPACE 



Staff and student serrioe facilities vary widely in character and 
composition. Some of the facilities comprehended by this component of 
physical plant may be revenue-financed, as in the case of student center 
facilities, although a substantial portion will be housed, in academic and. 
general facilities, such as office-classroom buildings, administration 
buildings and so on. The projection of staff and student service space 
requirements should reflect an analysis of the service facilities required 
for staff and those required for students. Institutional policy will die 
tate the character of the facilities associated with each of the popula- 
tion groups to be serviced. 

Table lU.l recommends some physical planning criteria for the over 
all allocation of service space per person in the staff and student popu 
lation groups. The table suggests that a unit area allocation of four 
square feet per staff member is appropriate for programming staff service 
facilities. Presumably, these facilities would be distributed among vari- 
ous buildings on campus; however, the distributional pattern will vary 
somewhat depending upon whether a faculty club or central staff facility 

is to be provided. 

Similarly, student service facilities tend to be of two types, those 
located in a centralized facility such as a student center, and those dis- 
persed among other buildings on campus. For student center facilities, 
the recommended allocation is 8.2$ square feet per full-time equivalent 
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student. This is exclusive of any facilities associated with food service 
operations or other components of space dealt with elsewhere in the Manual. 
For facilities located outside the student center^ an allocation of ‘l.^ 
square feet per full-time equivalent student is recommended. 

These general criteria will be adequate to the determination of total 
service space requirements for the programming study. However, table li;.l 
contains unit area allocation criteria for selected student service com- 
ponents, and the planning analyst may elect to use these criteria and pro- 
gram such facilities in detail. In any event, at the time such facilities 
are being programmed for actual construction, the more detailed approach 
should be used. 

Worksheet li;.l may be used for the projection of staff and student 
service space requirements at the several planning stages used in the pro- 
gramming study. The worksheet reflects the desirability of developing the 
space requirement estimates in two broad categories:, staff service facil- ' 
ities, and student service facilities. Within each of these categories, 
further analyses are suggested. .For staff service facilities, it is rec- 
ommended that the service space needs for faculty and professional staff 
and supporting clerical and technical staff be dealt with separately. 
Similarly, analysis of the requirements for student service facilities 
should be conducted in terms of the two allocation patterns; that is, 
those located in a central facility such as the student center, and those 
to be located outside such a facility and distributed among the various 
buildings on campus. The total program area associated with staff and 
student service space may be obtained by simple aggregation. 
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At a later stage, when occupancy patterns are being established for 
existing and proposed buildings (see Chapter 19), the aggregates developed 
in worksheet li|.l may be used as control totals governing the total staff 
and student service space distributed among the complex of buildings re- 
quired at each planning stage. 
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TABLE II 1 .I 5 STAFF AM) STUDENT SERVICE SPACE 



Recommended Planning Criteria for the 
Staff and Student Services 



Allocation of Space to 
Facilities 



It^m 

1 



Planning Criteria > 
Assignable Square Feet 
: 2 



Staff service facilities: 

8 1 

Unit area allocation per staff member 4 

Student service facilities : 



Unit area allocation per enrolled student: 

Facilities located in student center 8,25 

Facilities located outside Student center 1*50 

All facilities 9.75 

Selected student service components: 

Lockers: per locker (full size, floor 

standing) • , 6.75 

Lounges, common rooms 5 per station 20 , 

Post office: per mailbox (including 

auxiliary service facilities such as 

counters, etc.) *75 

Meeting room: per station 20 

Barber shop: per chair 100 

Billiards: per table 320 

Bowling alley: per lane 575 

Kitchenette 20 

Table tennis: per table 3ii5 



^This covers all lounge and common room facilities for faculty and other 
professional staff and supporting technical and clerical personnel. 
Kitchenette facilities are included, but regular food service facilities, 
such as cafeterias, are not. 

The planning criterion of 9.75 square feet per student would apply only 
in the absence of student center facilities. Should student center facil- 
ities be provided separately, the service areas outside the student center 
could be scaled down to about 1.5 square feet per student. The planning 
criterion for the allocation of space per student in student center facil- 
ities may vary widely since it is largely dependent upon the character and 
extent of the individual space or activity components that are included. 
Planning criteria for selected student center elements are listed in the 
table , 
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WORKSHEET II4.I5 STAFF AND STUDENT SERVICE SPACE 

Space Requirements for Staff and Student Service Facilities, 
by Facility and Population Category and Planning Stage 

Institution Department 



Planning Stage 

Facility and j jj jjj jy y 

Population Category „ 

' ^ 1 ~2~ 3 

1 Staff service facilities: 

2 Faculty and professional staff: 

3 Number of person s • 

k Unit area allocation criterion® 

^ Program area® 

6 Supporting clerical and technical 

staff: 

7 Number of persons 

8 Unit area allocation criterion® 

9 Program area 

10 Student service facilities: 

11 Located in student center: 

12 Number of students 

13 Unit area allocation criterion 

Ik Program area® 

15 . oLocated outside ^ student center: 

16 Number ■■ of o students 

17 ■ Uni t..area allocation criterion^ ' 

18 Program area®_ 

19 Total program area, ^staff and student 

service facilities - 

(Continued) 




VI 



7 



WORKSHEET (Continued) 



DATA SOURCES: 



Line 1 


No entry 


Line 2 


No entry 


Line 3 


Worksheet series 1^.6 


Line k 


Table 1^.1 


Line 5 


Line 3 x line It 


Line 6 


No entry 


Line 7 


Worksheet series 1^.6 


Line 8 


Table II 4 .I 


Line 9 


Line 7 x line 8 


Line 10: No entry 



Line 11: No entry 

Line 12: Worksheet 2.2 

Line 13: Table li^.l 

Line II 4 : Line 12 :i. line 13 

Line 15^: No entry 

Line 16: Worksheet 2.2 

Line 1?: ■ Table II 4 .I 

Line I 8 : Line 16 :t.’line 17 

Line 19: Sum of lines 9, lii, I 8 ' 



PREPARED: 


APPROVED: 


SUBMITTED: 


By . 


By 


■ By 


Date 


Date 


Date 






• 


TECHNICAL NOTES: ’ 
®In square feet. 
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CHAPTER 

MISCELLANEOUS OTHER SPACE 

This chapter provides for the determination of miscellaneous building 
space requirements not accounted for in previous sections, except for physi- 
cal plant maintenance and operation facilities to be determined in Chapter 
l6. Under the heading of miscellaneous building space would come special 
facilities for auxiliary enterprises (e.g., printing plant), infirmaries, 
armory, non- institutional agencies housed on the campus (e«g«. Installations 
of federal agencies) , public facilities such as a large auditorium or concert 
hall, and any other type of facility which cannot be accounted for under any 
of the eleven broad categories of building space considered elsewhere in the 
Manual • ' 

Such facilities may even be fully owned by an outside agency, but should 
be listed if the institution provides land or plant maintenance and operation 
services to the facility. Worksheet 1^.1 provides for the listing of such 
facilities and the determination of the amount of space required for them at 
each planning stage. 
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WORKSHEET 1^.1 j MISCELLANEOUS OTHER SPACE 



Space Requirements for Miscellaneous Other Facilities 

Not Covered Elsewhere 

Institution ‘ Department 



Type of Facility 
1 



2 

3 

it 

5 



Planning Stage 

1 TI" III IV V 

2 3 ~~ S 6 

(square feet) 



6 

7 

6 

9 ______ 

10 * 

11 Total program area 



VI 

T 



DATA SOURCES: 

All data are to be developed by the planning analyst. 

PREPARED: APPROVED: SUBMITTED: 

By By 

Date Date Date 



TECHNICAL NOTES: 

^I.e., not covered in Chapters ^-lit and Chapter l6. 

^Append statement describing function of facility and basis for (program 
area estimate. 
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CHAPTER 16 



PPIYSICAL PUNT MAINTENANCE AND OPERATIONS FACILITIES 

Building area for the shops, storage, and other facilities required 
for the maintenance and operation of physical plant, buildings and grounds, 
and service components of the institution may best be estimated by a general 
analysis of the requirements of such operations in consultation with the 
business manager and physical plant superintendent. As a rule, these com- 
ponents are not strongly related to institutional size, but constitute -cer- 
tain minimum fixed requirements . As the total floor area of the institu- 
tional plant (including housing) passes certain magnitudes, additional floor 
area for buildings and grounds service operations may be required. 

As a general guideline, table l6.1 lists some empirically established 
planning criteria for physical plant service building space. These criteria 
which are expressed as a function of assignable square feet of all other 
building area to be maintained and serviced, cannot be applied until the 
total floor area requirements of all other facilities are compiled. Work- 
sheet l6.1 will permit the development of summaries of the space require- 
ments projected for all other facilities. Worksheet l6.2 may then be used 
to project the space required for physical plant maintenance and operation 
facilities . 

It should be noted that the space identified by this general category 
does not include the wide variety of building service elements that are 
dispersed among campus buildings other than those associated ivith central 
maintenance operations. Thus, janitor rooms, mechanical equipment rooms, 
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elevator facilities, and similar facilities located in individual buildings 
and serviced by central physical plant maintenance are not included as 
assignable square feet; -')he space associated with this building elements 
is considered to be part of the gross area of campus buildings, but not 
part of the net arear (See discussion in Chapter 18.) 
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TABLE 16.15 PHTSICAL PLANT MAINTENANCE AND OPERATIONS SPACE 

Recommended Planning Criteria for the Allocation of Space to 
Physical Plant Maintenance and Operations Facilities 



Space Component 

1 

1 Maintenance shops 

2 Heating plant 

3 Garages 

I4 General storage 
^ Miscellaneous other 
6 Total^ 



Planning Criteria: 
Unit Area Allocation 
p'er Thousand Square 
Feet of Assignable 
Space to be Serviced 
Assignable Square F eet 
2 



11.0 

8.6 

8.U 

12.5 

2.7 

h3.2 



^Since institutional plant varies in size and location, these fibres are 
not universally applicable. For example, heating plant very likely de- 
clines relative to total plant as the total size of the plant increases. 
Conversely, maintenance shops probably increase in relative mpor^ce 
and begin to perform projects that were formerly subcontracted. .Once^ 
again, these figures should be used as a fioint of departure and only in 
this initial phase of gross approximation of future physical plant re- 
quirements . 

'’other space components which might be included in pl^rsical plant Minte- 
nance facilities, such as office space, are not accounted for xn «hxs 
tabulation. Such elements would be accounted for at a separate stage of 
the calcuiating J procedure and be included in the summaries of Chapter If 
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WORKSHEET l6*lj PHTSICAL PLANT MAINTENANCE AND OPERATIONS SPACE 

Summary of Assignable Physical Plant Space to Be Serviced and . 
Maintained, by Major Space Category and Planning Stage 

Institution^ Department All 



Planning Stage 

I II III IV V VI 
Space Category (square feet) 

1 2 3 ~ 



1 Major space category 

2 Classroom 



3. Special purpose instructional 
h Office 



5 Research 

6 Library 



7 Museum and gallery 



8 Athletic activities 



9 Housing 



10 Food service 



11 Staff and straent service 



12 Miscellaneous and other 



13 Total program area of 

assignable space to be 
serviced 



DATA SOURCES: 



Line 1: 


No entry 


Line 6: 


Worksheet 9.8 


Line 10: 


Worksheet 13. ii 


Line 2: 


Worksheet 


Line 


7: 


Worksheet 10.2 


Line" 11: 


Worksheet lli.l 


Line 3: 


Worksheet 6.4 


Line 


8 : 


Worksheet 11.7 


Line 12: 


Worksheet 1^.1 


Line Ii.; 
Line 


Worksheet 7.^ 
Worksheet 8.4 


Line 


9: 


Worksheet 12.8 


Line 13: 


Smri of lines 2 
through 12 



PREPARED: APPROVED: SUBMITTED: 

By_ By By 



Date Date Date 



TAYLOR, LIEBEIRFELD AND KELDMAN, INC. 



321 



WORKSHEET l6.2$ PHISIGiil. PLMT MAINTEMMGE MD OPERATIONS SPAGE 

Space Requirements for Physical Plant Maintenance and 
Operations Facilities, by Service Building 
Space Gomponent and Planning Stage 

Institution , Department^ _ _ 



Space Gomponent 
1 

1 Thousands of square feet of 

assignable space tc be 
serviced 

2 Service building space: 

3 Unit area allocation 

^ cl 

criteria : 

Maintenance shops 

5 Heating plant 

6 Garages 

7 General storag e 

8 Miscellaneous other 

9 Total^^ 

10 Program area: 

11 Maintenance shops_ 

12 Heating plant 

13 Garage s 

lit General storage 

1$ ' Miscellaneous other 

16 Total 

(Gontinued) 



. 1 



Planning Stage 

II III IV V 

(square feet) ___ 

3 n T" m 



VI 

T 
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WORKSHEET l6,2 (Continued) 



DATA SOURCES: 

Line 1: Worksheet ! 

V 1000 

Line 2: No entry 

Line 3: No entry 

Line I4: Table l6,l 

Line 5: Table I6.I 

Line 6: Table l6*l 

Line 7: Table I6.I 

Line 8: Table I6.I 



.1, line 13 Line 

Line 

Line 

Line 

Line 

Liiie 

Line 

Line 



9: 'j Table I6.I 
10 : No entry 

11: Line 1 x line I4 

12: Line l x line ^ 

13: Line 1 x line 6 

ill,: Line 1 x line 7 

1^-: Line 1 x line 8 

16: Line 1 x line 9 



PREPARED: APPROVED; SUBMITTED: 

By By By 

Date Date Date 



TECHNICAL NOTES: 

^Square feet of service building space per thousand square feet of 
assignable space to be serviced. 
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CHAPTER 17 

AGGREGATE SPACE REQUIREMENTS 

At ,this stage of the programming effort, all space required for all 
components of physical plant located on campus have been projected. It is 
now possible to review the results of the programming effort and develop 
various summary tabulations of projected space requirements. Since the 
analysis has been conducted along functional lines^ this is the first op- 
portunity available to review the ov.er-all physical plant requirements in 

departmental terms. 

Typically, there are several kinds of information required in the 
summaiy of space requirements. For example, it is desirable to know how 
much space is required by each department at each planning stage, by type 
of space. It is useful to examine the pattern in which the departmental 
space requirements increase across the several planning stages considered 
in the programming study, by type of space. It also is useful to compare 
departments in terms of the growth in total space requirements across the 
planning interval, by planning stage. Naturally, total institutional re- 
quirements, classified by department, type of space and planning stage, 
can be developed by simple aggregation. 

Worksheet 17.1 calls for an analysis of the distribution of physical 
plant requirements in each department at a specified planning stage, by 
type of space. A separate worksheet must be completed for each planning 

stage used in the programming study. 
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Worksheet 17.2 focuses upon the indlTidual department and its pattern 
of development. The aggregate space required by each department, by type 
of space and planning stage, is compiled from an analysis of the results 
of the programming effort as recorded in the worksheets of Chapters 5 
through 16. A separate worksheet must be completed for each department. 

Finally, worksheet 17.3 is designed for the enumeration of all de- 
partments and the recording of the aggregate space requirements of each 
department at each planning stage used in the programming study. The 
worksheet also can be used for aggregating total Institutional space re- 
quirements at each planning stage, thereby permitting comparison between 
changes in total- Institutional space requirements and- changes in the space 
^ ©flch. dspsr’bnisn'b* 
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WORKSHEET 17. I 5 AGGREGATE SPACE REQUIREMENTS 



Distribution of Physical Plant Program Area Requirements at 
Specified Planning Stage, by Department and Space Category 

Institution , Planning Stage 



Space Category^ ] 

Special Museum 

Purpose Research and Athletic 

Department Classroom Instructional Office (§q.ft.) Library Gallery Activities 

2 3 " 5 5 7 ^ 



1 

2 

3 ' 

h 

6 






n Total 



DATA SOURCES: 



Col. 1: 
Col. 2: 
Col. 3: 
Col. It: 
Col. 5: 
Col. 6 : 
Ccl. 7: 



Planning analyst 
Worksheet series 
Worksheet series 
Worksheet series 
Worksheet series 
Worksheet series 
Worksheet series 





• Col. 


8 : 


5.1t 


Col. 


9: 


6.5 


Col. 


i.0: 


7. It 


Col. 


11 : 


8 . 1 t 


Col. 


12: 


9.8 


Coi. 


•13: 


10.2 


Col. 


IH: 



Worksheet series 11.7 
Worksheet series 12.8 
Worksheet series 13. It 
Worksheet series llt.l 
Worksheet series 1^.1 
Worksheet series l6.2 | 

Sum of coliimns 2 to 13 



( Continued) 
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WORKSHEET l?.l (Continued) 



. Space,. Caj}egory^ 





Housing 


Food 

Service 


Staff and 
Student 
Service 


— t W-/ V 

Miscellaneous 
and Other 


Physical Plant / 
Maintenance 
and Operations 


Total 




9 


10 


■’ll 


12 


13 


Hi 


1 














2 














3 














h 














5 














6 














• 














• 

• 














n 




























PREPARED: 




APPROVED: 


SUBMITTED: 






By 




By 




By 






Date 




Date 




Date 



















TECHNICAL NOTES: 

^All figui’es are in square feet. 
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WORKSHEET 17.2 5 AGGREGATE SPACE REQUIREMENTS 



Summary of Physical Plant Program Area Requirements at Selected 
Planning Stages, by Principal Space Category 

Institution Department_ 







Planning Stage: Program Area Requirements 




Space Category 


:t II 


Ill IV 

(square feet) 


V 


VI 




1 


2 3 




6 


7 


1 


Classroom 










2 


Special purpose 
instructional 










3 


Office 










h 


Research 










5 


Library 










6 


Museum and gallery 










7 


Athletic activities 










8 


Housing 










9 


Food service 










10 


Staff and student service^ 










11 


Miscellaneous other 










12 


Physical plant maintenance 
and operations 


. 








13 


Total 






















DATA SOURCES: 










All data are from worksheet 


series 17.1. 









PREPARED: APPROVED: SUBMITTED: 

By By__ By 



Date Date Date 
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WORKSHEET 17. 3 3 AGGREGATE SPACE REQUIREMENTS 

Summary of Total Ptiysical Plant Program Area Requirements at 
Selected Planning Stages, by Department 



Institution 





Department 


Planning Stage: Program Area Requirements 

I II III IV V VI 

(square feet) 




1 


3 3 b 7 


1 






2 


3 


1. • • 








6 


7 


• 

• 

9 

n 


Total 










DATA SOURCES: 




All data 


are from worksheet sen )S 17 •! 


PREPARED: 




APPROVED : SUBMITTED : 


By 




By . By 



Date 



Date 



Date 
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O 



PART IV 



PHYSICAL PLANT CONSTRUCTION, DEMOLITION AND REMODELING PROGRAMS 

The Manual thus far has been devoted to the development and exposition 
of a statistical model for the projection of college and university space 
requirements under a specified constellation of workload estimates and in- 
stitutional policies. The model recognizes twelve broad categories of phys- 
ical plant facilities and is explicit with regard to projecting the amount 
of each type of space required to meet the future needs of individual divi- 
sions and operating departments. At this stage, with requirements stated 
and the qua si- theoretical aspects of the model completed, we must turn to 
the next stage of analysis: determining a) how the institution can best 

use existing buildings, including demolition and remodeling where this is 
appropriate, and b) what new structures are required, if any. In short, it 
is now possible to turn to the elaboration of the building program. 

A necessary ingredient in developing a building program is a knowledge 
of the size and characteristics of the existing physical plant. Such infor- 
mation i?- of little value or may be unavailable where new institutions are 
being organized or existing institutions are being relocated to an entirely- 
new campus, ^ut for institutions that will continue to operate on the same 
campus and use all or a portion of their existing physical plant, a physi- 
cal plant inventory is extremely important. Consequently, Chapter 18 is 
devoted to questions involving the physical plant inventory and how it may 
be accomplished. 

With a background of information concerning the present physical plant 
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comparison then can be made with the estimates of future space requirements 
to determine the over-all deficit (or surplus) that may confront an insti- 
tution at each planning stage. After analyzing the existing buildings to 
determine which ones are amenable to reuse and evaluating the relative ur- 
gency of the departmental needs for various kinds of space, building occu- 
pancy programs covering the existing buildings and new construction can be 
developed for the several planning stages under consideration. Such building 
occupancy programs are specific with respect to the departmental units occu- 
pying a building and the total amount of each kind of space to be assigned 
to these departments. Finally, with the present and the proposed configura- 
tions of building occupancy and departmental space allocations delineated, 
the analyst can proceed bo the development of a schedule for phasing from 
the present to the proposed pattern. This schedule will enijmerate and indi- 
cate the order or priority of the various demolition, construction and remodel 
ing projects required to implement the physical plant modification program. 
This aspect of the programming procedure is covered in Chapter 19* When 
. completed, the physical plant portion of the campus development programming 
procedure will have been implemented. 
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CHAPTER 18 



PHYSICAL PLANT imHUNTORY 



A. General Remarks 

In programming the future development of an institution, a thorough 
knowledge of existing physical plant resources is necessary. Thus, at some 
point during the programming study, an inventory of existing physical plant 
should be undertaken. The inventory should focus upon providing information 
regarding the following characteristics of the physical plants a) the amount 
of space available; b) what kind of space is available (the distribution of 
total available space by use); c) the location of available space (the dis- 
tribution of total available space by building and type) ; and d) who uses 
the space (the distribution of total available space by department and type 
of space) . This statistical cross-sectional view of the use and disposition 
of space in the available physical plant will provide the desired point of 
departure for determining net additional physical plant requirements in the 
' future . 

Of course, it should be borne in mind at all times that the statistical 
record describes the physical plant pattern at a point in time! the inter- 
val during which the field survey of existing physical facilities is con- 
ducted. Subsequent changes in the amount or assignment of physical plant 
are excluded from the data. The survey also usually involves the prepara- 
tion or updating of record drawings of the floor layouts of existing build- 
ings. The use of facilities usually must be established after consultation 
with representatives of the departments controlling the space so that the 
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stiatiistiical record will reflect an informed interpretatiion of the functional 
and administrative assignments of all components of the physical plant* 

B. Space Glassification System 

Before considering the classification system to be used in the collec- 
tion of data on space utilization, three broad definitional concepts should 
be mentioned. The first, gross area, is an aggregate figure which encompasses 
all floor space delimited by the perimeter walls of a building, including 
attics and basements, but excluding attic or crawl space with less than six 
feet of standing room. A second category, occupied area, refers to 'the 
floor space of a building, exclusive of the thickness of both interior and 
exterior walls, duct areas, and all major circulation facilities such as 
stairwells corridors, elevator shafts and the like. The third category, 
net area or assignable square footage, refers to occupied area less all 
space assigned to building maintenance, such as Janitor rooms, mechanical 
equipment and apparatus rooms needed for the functioning of a building, 
public restrooms and toilet facilities (except in residential facilities 
and athletic plant, where toilet facilities are an integral part of the net 
usable space requirements) . 

The aggregate referred to as net area encompasses the twelve major cate- 
gories of space already alluded to elsewhere in the Manual, included are the 
followings classroom space; special purpose instructional space; office 
space; research space; library space; museum and gallery space; athletic ac- 
tivities space; housing space; food service space; staff and student service 
space; miscellaneous other space; physical plant operation and maintenance 
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space; and unused or unassigned space. The detailed subcategories of space 
encompassed by the broad classification system have already been referred 
to in Chapters $ through 16 and will not be repeated here.^ Mention should 
be made, however, of the alternate systems that are presented in Appendix 
D for use in numerical coding of the physical plant inventory • The coding 
■systems are designed to permit the inventory to be processed on mechanical 
or electronic data processing equipment, should this prove feasible. 

C* Outline of Procedure 

Worksheet 18.1 is the basic building data sheet to be used in the in- 
ventory of existing physical plant. A separate worksheet is required for 
each building and each worksheet summarizes the various characteristics of 
space utilization relevant to the inventory. The worksheet permits the re- 
cording of the occupancy pattern within each building as of the date of 
the inventory; that is, the amount of space allocated to specific depart- 
mental units, by type of space used. Worksheet 18. lA is the basic room 
inventory worksheet from which the summary data in worksheet 18.1 are to 
be developed. 

Worksheet 18.2 is a summary of the physical plant inventory. This 
worksheet calls for an enumeration of all buildings in- the existing physi- 
cal plant complex, with an indication of four items of information! the 
gross area of the building; the net area or assignable square footage in 
the building; and the ratios of gross area to net area and net area to 
gross area for each building. 

The preceding two worksheets focus upon the actual pattern of space 
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allocation on the date of the inventoiy. But to implement the programming 
study* there must be a shift in perspective to future utilization of exist- 
ing physical plant. That is* future building occupancy pattems require 
that existing buildings be adapted to changes in administrative assignments 
or space utilization patterns. However, existing buildings are not likely 
to be 100 percent efficient in absorbing .space programs that are based 
upon the procedures and physical planning criteria recommended elsewhere 
in this Manual* This is because both the physical and policy planr^ing 
criteria that underlie the space programs are not likely to be consistent 
with the architectural configurations of buildings designed for another 
age. Therefore, it is desirable that the existing physical plant be evalu- 
ated with regard to the efficiency with which it can absorb proposed space 

assignments. 

Worksheet 18*3 is to be used for this purpose. It calls for an evalu- 
atiox. of each existing building in order to determine how effectively it . 
can absorb space programs which have been based upon the physical planning 
criteria and policy assumptions underlying the programming study. For ex- 
ample, some buildings may be percent effective in absorbing recommended 
programs; others may be only 80 percent efficient. The net available 
space in each building after allowing for these considerations should be 
indicated in worksheet 18*3 i 

Worksheet 18. i; allows for the exploration of another point of view 
^i^th regard to the size and distributicA of a/ailable space in the exist 
ing physical plant. Instead of using the individual building as a point 
of departure, worksheet 18.1; calls for an analysis of the current alloca- 
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tion of net available space to each department, classified by type of space 
and building location. A separate worksheet is to be completed for each 
department. The data thus developed provide a basis for evaluating depart- 
mental dispersion as well as the amounts of various kinds of space avail- 
able to individual operating units. 

Summary tabulations of the toti 1 amount of space available in the ex- 
isting physical plant can be developed from the several worksheets de- 
scribed above. The distribution of available space ty type of space, de- 
partment and building are readily accomplished through simple aggregation 
procedures. 
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Institution 



WORKSHEET iB.lAj PHYSICAL PLANT INVENTORY 
Data Tabulation Sheet: Room Inventory 





Item 


Entry Field 


Code 




1 


2 3 


4 


1 


Building 


(3) 1— '3 




2 


Floor mimber 


(X) it 




3 


Room number 


(it) 3 - 6 




k 


Data sheet number 


(1) 9 






Net floor area, total 


(It) 10-13 




6 


Department 


(3) ]Jt - 16 




7 


Assigned floor area: percent of total 
Assigned floor area: net area 


(3) 17 - 19 




1 

.8 


(it)' ?0 - 23 




9 


Present room use 


(it) 2lt - 27 




10 


Stations: number irxstalled 


(It) 28 - 31 




11 


Stations; optimum number 


{k) 32 - 33 










• 


Dimensions for Area 
Calculations (item 5) 


Notes 




• • 



INVENTORY: 

By 



CODING; 

By 



Date 



Date 
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. WORKSHEET l8.1 (Continued) 
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WORKSHEET l8.2; PHYSICAL PLANT INVENTORY 

Summary Tabulation of Gross and Net Areas of 
Existing Buildings, by Building 

Institution Date of Inventory 



Building ^ 

— r — ^ 



1 

2 

3 

k 

5 

6 _____ 

7 

8 

9 

10 

11 ■ 

12 ^__ 

13 

2h 

15 Total 

( Continued) 



Space Category 



Gross 


Net 


Ratio; Gross 


Ratio ; Net 


'.Area 


Area 


Area/Net 


Ai’ea/Gross 


. (square feet) 


Area 


Area 


2 


3 


U 
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WORKSHEET l8.2 (Continued) 



DATA SOURCES: 

Col* 1: Institutional records 

Col. 2: Institutional records and/or 

a physical plant survey 



Col. 3: Institutional records and/or 

a physical plant survey 
Col. I 4 : Col. 2 -5- Col. 3 

Col. Col.; 3 Col. 2 



PREPARED; APPROVED; SUBMITTED: 

By By By 

Date Date^ Date 
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WORKSHEET 18.35 PHYSICAL PLANT INVENTORY 



Adjustment of Inventory Tabulation of Net Available 
Space to Reflect Capacity of Existing Buildings to 
Absorb Projected Space Programs 

Institution Date of Inventory 



Net Available Space 



Building 


..Unadjusted® 
(square feet) 


Absorption, 

Coefficient 

(percent) 


Adjusted 
(square feet) 


1 


2 


3 


h 



1 

2 

3 

6 

7 

8 

10 

11 

12 

13 



Hi 



1 ^ 

(Continued) 
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WORKSHEET 18.3 (Continued) 



DATA SOURCES: 








Col. 1: 
Col. 2: 


Worksheet 

Worksheet 


series l8.1 
series l8.1 


Col. 3s 
Col. it: 


Policy planning assumption 
Col. 2 X Col. 3 


PREPARED; 




APPROVED: 




SUBMITTED: 


By 




By 




By 


Date 




Date 




Date 





TECHiaCAL NOTES: 
^As inventoried. 



^Figure should reflect the planning analyst’s judgment of the efficiency 
of the building an absorbing space programs that are based upon the 
pt^sical planning criteria underlying the preceding prograirmiing system. 
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WORKSHEET l8.ii; PHYSICAL PLAHT INVENTORY 



Department ; Analysis of the Current Allocation of Net 

Available Area^ by Space Category (Function) and Building 

Institution Date of Inventory 



Space Category 
1 

1 Classroom 

2 Special purpose instructional 

3 Office 

il Research 

^ Library 

6 Museum and gallery 

7 Athletic activities__^ 

8 Housing 

9 ' Food service 

10 Staff and student service 

11 Miscellaneous other 



12 Physical plant maintenance and 

operations 

13 Total assignable square feet 



DATA SOURCES: 
All data are 


from institutional records 


and/or a physical plant surveyi 


PREPARED: 


APPROVED: 


SUBMITTED: 


By 


By 


By 


Date 


Date 


Date 





•TECHNICAL NOTES: 



1. A separate worksheet should be completed for each department, 
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Building 

B.2 B.3_ B.f 

• -( square fe et) 



B.l 



Total 



CHAPTER 19 
BUILDING PROGRAM 



Ety this stage of the programming study, it will be possible to d e- 
velop a program for the use of existing buildings and the construction of 
new facilities over the planning interval under consideration. The amount 
and characteristics of space requirements at several planning stages have 
been projected. Similarly, the amount and characteristics of space avail- 
able in existing physical plant have been established. These two sets of 
information can now be evaluated so that the physical plant phase of the 
campus development program can be articulated. 

A. Size of Building Program 

Worksheet 19.1 provides a basis for developing a first approximation 
of the over-all deficit (or surplus) of space in. existing physical plant 
relative to the space needed at some specified future planning stage c 
The aggTegate space available In existing facilities (as adjusted for ab- 
sorptive efficiency in accordance with worksheet l8.3)is subtracted from 
the aggregate space required at planning stage X. An estimate is thus 
obtained of the approximate total amount of new construction required dur- 
ing the interval that will elapse between the base year and the specified 

planning stage. 

This estimate must be described as an approximation because of the 
inflexibilities and fixed nature of physical plant facilities. For ex- 
ample, the deficit may be small but not of sufficient size to warrant con- 
struction of only a small facility to make up the deficit. A larger 
building than is necessary to make up the deficit may perhaps have to 
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be built in anticipation of further growth beyond the target planning 
stage and ultimate improvement in the effectiveness with which the new 
structure will be used. Alternately, there may be a surplus of one kind 
of physical' plant and a shortage of another; but the former may not be 
adaptable to remodeling to compensate for the shortages in the latter. 

^y way of illustration, suppose there are too many pools in the athletic 
plant; this is likely to be of little use in making up x'or any space 
shortages that may be present in the heating plant or in the kitchen fa- 
cilities associated with residential dining halls. 

However, the calculation does provide the basis for a rough estimate 
of the order of magnitude of the shortage (or surplus) that may character' 
ize the existing physical plant relative to future needs. The actual 
amounts of construction that may be required can only be determined after 
completing the analysis outlined in the remaining worksheets of this chap' 
ter. 



B. Priority of Need 

A more ticklish and difficult aspect of the building program is that 
of determining the relative urgency ox the need to eliminate deficiencies 
in net area at the department or department group level. Preceding sec- 
tions of the programming study will have made possible a comparison of 
future space requirements and net area available in existing physical 
plant on a departmental basis. This comparison permits the determination 
of whether or not there will be a deficit in available space at a speci- 
fied planning stage as well as the order of magnitude of the deficit. 
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Clearly, the planning analyst must make some judgement as to the relative 
urgency of the need to offset any projected physical plant deficiencies 
that may confront the many departments of an institution. 

One measure of priority that may be developed can be based on the 
actual size of the deficit in usable space. Thau is, departments may be 
ranked by the absolute size of their expected space deficits, the largest 
deficit defining the highest priority of need, the smallest deficit de- 
fining the lowest. Another measure that might be developed would involve 
the calculation of the size of the deficit in each department relative to 
its base period allocation of space. Once again, the order of the ranking 
would be determined by the size of the relative deficit in each department. 
The department having the largest. deficit relative to the base period allo- 
cation would be ranked first in order of priority; the department having 
the smallest relative deficit would be ranked last in the priority system. 

Clearly, neither of these measures will prove faultless. A deficit 
of 1,000 square feet for a small department may be just as significant to 
it and the institution as a deficit of 10,000 square feet in a large de- 
partment. Similarly, a ten percent deficiency iu a large : department mayybe 
as significant as a ^0 percent deficiency in .a. ' small department... A rank- • 
ing of priority based either on the absolute size or relative size of the 
space deficit is not satisfactory in and of itself. 

Some combination of these two priority measures is desirable. One 
possibility is suggested in the technical notes to worksheet 19*2, which 
is devoted to the analysis of priority ranking in the building program. 
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This would involve ranking departments in terms of the order of magnitude 
of the product obtained when the figures designating the department ranks 
based upon both absolute size and relative size of deficit are multiplied 
by each other. However, even this system may not prove satisfactoiy . 

For example, in som.e instances a particular department must be accorded 
high priority status because of the pivotal nature of the department or 
its present building location in the over-all development program, even 
though the department may actually have relatively less need for addition- 
al space either in absolute terms or in relative terms than other depart- 
ments. That is, the strategic position or location of the department liiay 
be the primary consideration. Quality of existing facilities also must be 
taken into account. For these reasons, the ultimate decisions on priority 
of need must be made by the planning analyst in li^t of. a detailed knowledge 
of the institution for which the programming study has been undertaken. 

The opportunity for the analyst to record such evaluations is provided in 
worksheet 19*2. 

C. Building Occupancy Patterns 

Against this background of information regarding the departmental 
space deficits and the priority to be accorded individual departments in 
eliminating deficiencies, the analyst can turn to developing the desired 
building occupancy pattern at the planning stages under consideration. 
Worksheets 19 . 3 > 19 . 1 ]. and 19. 5 can be used for this purpose. 

In worksheet 19 v 3, the building approach is taken. Each building in 
the existing physical plant complex is studied and a departmental occupancy 
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pattern is determined for each planning stage. The departments and the 
amounts of each type of space required ty them are enumerated. Several 
attempts may be necessary until an approximately good fit is obtained be- 
tween the space available in a building and the space required ly the de- 
partments programmed into the building. After programming the use of ex- 
isting buildings, new buildings may be considered. 

In the case of both existing and new buildings, the process of arriv- 
ing at a satisfactory occupancy pattern may require several efforts. Al- 
though this may appear to be a hit or miss proposition, in actual fact the 
analyst will be able to eliminate many possibilities' immediately because 
of his experience and informed basis for dealing with the development 
problems at his institution. A separate worksheet must be developed for 
each existing building that will be retained in the future and for each 
new building or addition that will be needed to meet the over-all physical 
plant required at the specified planning stage. 

Worksheet 19. focuses upon individual departments. It may be used 
for determining the ideal location pattern of the program area require- 
ments associated with the department under analysis. A separate worksheet 
should be completed for each department and the conclusions should be con- 
sistent with those already generated in completing worksheet 19-3. 

Worksheet 19.^ is optional; it is a master worksheet covering the 
building occupancy and department location patterns for all . build jjigs and 
departments at a specified planning stage. However, it is useful. The 
cross-classification of departments and buildings will provide at a glance 
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what amounts to a panoramic view of the use of physical plant at each 
planning stage* The location of each department can be readily estab- 
lished; the occupancy pattern of each building also can be readily 
observed. 

D, Building Program 

At this point, it is possible to express the sequence for dealing 
with the various components of the building program. Worksheet 19*6 fo- 
cuses on existing structures. All existing structures are listed and 
their treatment at each planning stage is indicated. The gross area of 
the building, the planning stage at which the particular project is to be 
begun, and the character of the project can be indicated. Demolition and 
major remodeling projects in existing physical facilities should be dealt 
with on this worksheet. 

Worksheet 19*7 calls for the exposition of the new construction por- 
tion of the building program . Each new building or addition to existing 
structures should be listed in order of priority. The planning stages at 
which new construction must be ready for occupancy should be indicated 
here. The worksheet also permits conversion of the program area require- 
ments of the new building to gross area. The coefficient to be used in 
converting from net area to gross area will d.epend upon the nature of the 
bivj Iding project, the amount of construction involved and, ultimately , 
the design of the new building. However, for planning purposes the con- 
version coefficients listed in table 19 •! may be used in estimating the 
gross area of construction involved in implementing each new building 
. project.. 
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Summary of Building Program 



Various types of srmmaries of the recommended building program will 

be found useful. Worksheet 19.8 permits the development of summaries of 
0 

net and gross building area in the base period and at the several planning 
stages used in the programming study. Sub-studies of the amounts of space 
in a) academic and general facilities and b) housing and other revenue- 
financed facilities are provided for in this worksheet. In addition to 
providing a summary of the total amounts of net. and gross area available 
at each stage of institutional development, the worksheet permits the 
calculation of the area per student at each planning stage. This is a 
general index of the effects of the programming procedure, the physical 
and policy planning criteria used, and the changing mix of instruction, 
research, and non-academic activities accommodated on campus. However, 
this is an analytical gauge only; it has no significance for predicting 
institutional plant capacity and should not be used for estimating build- 
ing space requirements. 

Worksheet 19.9 provides another summaiy view of the building program. 
The worksheet is designed to show the changing pattern in the allocation 
of physical plant by major i^pe of space as the building program progresses 
through several stages of institutional growth. Net changes in each space 
component, both additions and reductions, are shown in this worksheet. 

Thus, another view is provided of the changing mix in the composition of 
physical plant over the planning interval comprehended by the programming 

study. 
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TABLE 19. 1| BUILDING PROGRM SUiyiMARI ■ 



Recommended Coefficients for Converting Program (Gross) Area 
Estimates to Gross (Program) Area Estimates for New Buildings 
and Additions to Existing Structures 



Building Group 
1 



Conversion Coefficient 

GrosS“tO“Net : Net-to-Grosss 

(a.s.f./g.s.f.) "(g.s.f./a.s^f.) 

2 3 



1'. Type 1: High Density; buildings 

with heavy student 
traffic, offices, class- 
rooms, smaller labs, 
extensive mechanical 
equipment . 

2 Type 2: Medium Density: libraries, 

larger laboratories, large 
interior open spaces. 

3 Type 3: Low Density: gymnasiums, 

large lecture halls, 
large reading rooms, 
large engineering labs, 
warehousing, shops, 
greenhouses, bams. 



p.60 

0.70 



0.80 



1.67 

1.1*3 



1.25 
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WORKSHEET 19. Ij BUILDING PROGRM SUMMARY 



Comparison of Aggregate Program Area Requirements and Net Space 
Available in Existing P.hysical Plant to Obtain First 
Approximation of Over-all Deficit (Surplus) of Usable 
Space and Size of;. Construction Program’ Required to 

Remedy Deficiencies 



Institution 



Planning Stage 



Space Category 


I 


II 


III IV 

(square feet) 


V 


VI 


1 


2 


3 


h 5 


6 


7 



1 Academic and general 

facilities^: 

2 Aggregate program" ’are a 

• requirements 



3 Net space. available in 

existing physical plant 

it Net deficit (surplus) 

^ Housing and other revenue - 
financed facilities: 

6 Aggregate program area 
requirements 



7 Net space available in 

existing physical plant 

8 Net deficit (surplus) 

9 All facilities: 

10 Aggregate program area 

requirements 



11 Net space available in 

existing physical plant 

12 Net .deficit (surplus) 

(Continued) 
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WORKSHEET 19 (Continued) 



DATA SOURCES: 

Line 1: No entry 

Line 2; Worksheet 17 .»3 

Line 3i Worksheet 18,3^ Col. I 4 

Line ii*. Line 2 - line 3 

Line No entry 

Line 6; Worksheet 17.3 



Line 7 : 
Line 8 : 
Line 9 : 
Line 10: 
Line 11: 
Line 12: 



Worksheet l8.3. Col. it 
Line 6 - line 7 
No entry 
Worksheet 17*3 
Worksheet 1.8.3^ Col. k 
Line 10 - line 11 



PREPARED: 

By 

Date 

TECHNICAL NOTES: 

^The planning analyst »s Judgment is required in determining which components 
of physical plant requirements fall into tlrie two main categories: academic 

and general facilities; housing and other revenue -financed facilities. 



APPROVED: SUBMITTED: 

B y By 

Date Bate 
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WORKSHEET 19«2j BUILDING PROGRAM SUMMARY 
Establishment of Priority Ranking in Building Program 

Base Period® Planning Stage 




WORKSHEET 19.2 (Continued) 
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WORKSHEET 19.35 BUILDING PROGRAM SUMMARY 




WORKSHEET 19 •h‘, BUILDING PROGRAM SUMMARY 
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WORKSHEET 19. ii (Continued) 
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TECHNICAL NOTES: 



WORKSHEET 19.55 BUILDING PROGRAM SUMMARY 
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WORKSHEET 19.^ (Continued) 
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WORKSHEET 19. 6 5 BUILDING PROGRM SUMMARY 
Existing Structures: Demolition and Major Remodeling Projects 

Institution 



Building^ 

1 



Planning 

Stage 



Gross ^ 

Budget Area Nature of Project 

Category® (square feet) Demo lition Remodeling 

“ 3 k ~ 3 6 



1 

2 

3 

h 

6 

7 

8 

9 

10 

11 

12 



n 



DATA SOURCES: 

Col. 1: Worksheet series 19.3 

Col. 2: Worksheet series 19.3 

Col. 3: Worksheet series 19.3 

Col.- It: Worksheet l8.2 

(Continued) 



Col. Worksheet series 19.3 and 
planning analyst 

Col. 6: Worksheet series 19.3 and 

planning analyst 
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WORKSHEET 19.6 (Continued) 



PREPARED: APPROVED: SUBMITTED: 

By By By 

Date Date Date 



TECHNICAL NOTES: 

3 . 

Buildings should be listed in order of priority of project. The 
enhujTieration should reflect the judgment expressed in worksheet series 
19.2 and 19.3. 

^Specify stage by which project must be completed. 

Q 

Indicate whether a) academic and general facility, or b) housing or 
other revenue- financed facility.-. 

^Check one column or the other to specify whether project involves •. 
demolition or remodeling. 
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WORKSHEET 19.8s BUILDING PROGRAM SUMMARY 
Summary of Net and Gross Building Area Requirements, by Planning Stage 
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LAND REQUIREMENTS 
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CHAPTER 20 



UND REQUIREMENTS 

Campus resources include both physical plant and land* And in the 
same way that physical plant requirements are amenable to orderly program- 
mingj campus land requirements can also be dealt with in a systematic and 
comprehensive fashion* The methv3d is essentially the same as that under- 
lying the development of the physical plant program* 

Analytically* the procedure for estimating land requirements takes the 
following form. First, campus land is divided into several functional cate- 
gories for purposes of analysis* Second, the intensity of land demand asso- 
ciated v/ith each functional category is determined* This is analogous to 
the determination of the workloads associated with each component of physi- 
cal plant when programming physical plant requirements* Third, policy 
planning assumptions are introduced regarding a) intensity of land use and 
b) unit area physical planning criteria for the allocation of land to dif- 
ferent purposes* Fourth, the planning criteria are combined with the work- 
load estimates to arrive at a program of land requirements* Fifth, refer- 
ence is made to the inventory of current campus land holdings and land 
availability is compared wi‘'’i projected land requirements* The existence 
of a deficit (or surplus) in land resources is ascertained and an approxi- 
mation of the order of magnitude of the deficit (or surplus) can be estab- 
lished* Sixth, a program is evolved for acquiring additional land resources 
Finally, a program for using future campus land resources, both existing and 
acquired, is developed* This includes the following statements* a) the 
amount of land required, b) the planning stage at which land acquisitions 
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must be made, and c) the use of campus land at each planning stage. 

For purposes of this programming study, land use is divided into four 
broad categories: building sites; outdoor athletic and physical education 

activity areas; parking; and circulation and other uses. Further sub- classi- 
fication is possible, but bearing in mind the objectives of the Manual the 
fourfold classification enumerated above should prove sufficient. 



A. Building Sites 

Worksheet 20.1 deals with the projection of acreage requirements for 
the accommodation of buildings. For each planning stage, the gross floor 
space of physical plant has already been determined. Therefore, only two 
further variables must be identified in order to estimate the acreage re- 
quirements for building sites. These variables are a) the average number 
of floor levels per building, and b) the building density factor. The esti- 
mate of the average number of floor levels (including basements) that will 
prevail across the campus should reflect a consideration of a) the charac- 
ter of existing campus architecture, and b) the appropriateness of high- 
'rise or low-rise construction for various types of buildings. Thus, it is 
desirable to keep classrooms and laboratories within three floor levels 
while offices, dormitories and family apartments may be built in high-rise 
structures. If no high-rise structures are likely, an average of 3*5 floors 
is common for campus-type college development. Some presence of high-rise 
construction may raise the average to U floors. A dense urban campus may 
average 5 but seldom more than 6 floor levels; this is because of the need • 
at- class- -change time to keep heavy student traffic on lower levels, thereby 
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avoiding some of the problems of providing for peak load elevator servxce 
to classrooms and laboratories. 

The density of building coverage refers to the proportion of land 
area within a building zone actually covered by structures. Excluding 
parking and playfield areas but including all other open space on campus, 
the typical "campus" may reach 30 percent ground coverage but usually aver- 

ages about 20 percent. 

In analyzing building density, it should be kept in mind that acade jnia 
buildtag facilities should be grouped within an area which may be spanned 
within six minutes walking time (normal class change interval less four 
minutes) or a diameter of 1,600 feet. This comprehends a zone of about 
2 million s<iuare feet, or approximately U6 acres, and is a maximum area 
within which academic buildings should be concentrated. In 1*6 usable acres, 
at 20 percent ground coverage, and with buildings averaging 3.3 floors, a 
total of l.U million gross s<nare feet of buildings can be accommodated. 
Higher density is required to maintain the six-minate walking span for 
more than l.U million square feet of buildings. Parking, physical educa- 
tion and athletic fields, research' installations and housing require addi- 
tional land on the peripheiy of the central core. The density factor 
should be determined after considering the degree of compactness reqilred 
to accommodate academic buildings, housing, special research facilities 
and other land-consuming facilities within a reasonable distance of one 

another . 

B, Land for Athletic and Physical Education Activities 

The second campus land component to be analyzed separately is the 
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acreage devoted to outdoor athletic and physical education programs. Work- 
sheets 20.2 through 20.7 are devoted to programming the land requirements 
associated with outdoor athletic programs. Here the analysis virtually 
parallels that developed in connection with programming indoor athletic 
activities space. 

Worksheets 20.2 through 20. 1; should be used to project the workloads 
associated with outdoor athletic programs. 

In worksheet 20. the projected activity levels are first converted 
to estimates of capacity requirements and then combined with unit area allo- 
cation criteria to arrive at estimates of the total land required to accom- 
modate outdoor athletic programs. Physical planning criteria appropriate 
to determining outdoor athletic activity facilities are provided in table 
20 . 1 .. 

0 

Worksheet 20.6 focuses upon the question of the capacity and acreage 
required to satisfy the needs for spectator seating at outdoor athletic 
events. 

And worksheet 20.7 summarizes the aggregate campus acreage required to 
meet the need for playing fields and activity areas and spectator seating 
at each planning stage. 

C. Parking 

The third campus land category separated for analysis is that associated 
with parking facilities. The acreage required for parking is partly a func- 
tion of the size of the campus population and partly a function of the rate 
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ati which it uses automobiles and requires parking accommodation on campus* 

Of course j parking space for students and staff would have to be augmented 
to meet the needs of campus visitors as well. 

In worksheet 20.8, the number of parking spaces required to satisfy 
staff, student and visitor needs should be analyzed. Once these workload 
characteristics are established, the total acreage required for vehicle • 
parking may be obtained by combining the projected load factor with the 
planning criteria for the number of vehicles that can be accommodated per 
acre. The last is suggested in table 20.1. 

D. Aggregate Land Requirements 

Worksheet 20.9 will permit the determination of the amount of additional 
land necessary to satisfy aggregate campus acreage requirements at each plan- 
ning stage. As a first step, the total acreage required for building sites, 
outdoor athletic and physical education activities and parking should be 
established. To obtain aggregate land requirements, this figure should then 
be increased by the amount of land required for circulation and other pur- 
poses. This will vary with density characteristics, campus location (rural", 
urban), institutional policy on parking permits, resident-commuter student 
mix, and so on. A reasonable assumption would put circulation and other 
land uses at about 20-30 percent of total acreage on a moderately built-up 
campus, or about 25 -lj.O percent of the land devoted to the above three land- 
use components. Then, by comparing available land with projected acreage 
requirements the net deficit or amount of additional land tnat must be ac- 
quired can be determined. 
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It should be noted that land must be acquired far in advance of need 
for perpetual institutions of higher education. Therefore, the land acqui- 
sition program to be funded during the planning period under consideration 
should provide land as much as 20 to I4.O years ahead of need, especially if 
the availability of such land is declining and/ or the difficulty of accjuir- 
ing land is increasing. The enumeration of land accjuisition items should 
therefore be extended to include purchases for long-range growth, regard- 
less of the computed amounts to be actually used within the planning period. 

A separate justification for these additional accjuisitions should be appended 
to worksheet 21.3 (which deals with the capital outlay projections for land 
acquisition) . 
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TABLE 20.15 land requirements 



0 

Recoinmended Planning Criteria for Use in the Allocation of 

Land to Selected Uses 



Item 

1 



Swimming pool 
Track 

Baseball field 
Softball field 
Football field (touch) 
Soccer field 
Archery 
Hockey rink 
Volleyball court 
Basketball court 
Tennis court 
Stadium: 

Football field 
Spectator seating 
Parking space: 

Compact cars 
Standard cars 



Planning Criterion 



2 


.16 


acres 


per 


unit 


ii.OO 


acres 


per 


unit 


2.^0 


acres 


per 


field 


.92 


acres 


per 


field 


1.16 


acres 


per 


field 


1.86 


acres 


per 


field 


.07 


acres 


per 


line 


.h 9 


acres 


per 


rink 


.07 


acres 


per 


court 


.18 


acres 


per 


court 


.17 


acres 


per 


court 


1 . 7 h 


acres 






‘ h 


square feet per seat 



180 vehicles per acre 
132 vehicles per acre 
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WORKSHEET 20,13 REQUIREMENTS 

Estimate of Campus Acreage Required for Allocation to Building Sites, by Planning Stage 



g 






CVJ 



■p 

H 



I 

I 

•H 

-P 

CO 

fi 



CO 

0 

•H 

-P 

•H 

O 

cd 

Cm 



cd 

fn 

0 

0 

to 

g 

o 

•H 

cd 



H 
cd 
o 
•H 

Cm 

o 

0 
o 
cd 

w -p 
0 



0 

H 

0 

1> 

0 



U 

o 

o 



Cm 

o 

u 

0 



-p 

0 

0 

Cm 

0 

a 

g- 

0 



0 

to 

cd 

u 

0 



U 0 




o 


O Ch 


3 


o 


o 


3 




rH 0 




0 


Cm 


0 


-p 


cd 


to 


•H 


0 ^ 


(d 


0 


0 






O 0 


0 


-P 


fn 


> 


0 




<5 


^2; 


CVJ 


0^ 





o 

-p 

0 
cd 
Cm 

!>;» 

-P 

•H 

0 

0 

to 

1 

fS 



CO 

-p 

g 

s 

& 

0 

0 

-p 

•H 

0 

0 

0 

O 

s 



-p 

0 

0 

CH 

0 

& 

CO 





-p 

d 


Ti 


5 


0 


p« 


p! 


H 


0 


cd 


p5 


o 


•H 


•H 




0 


1 

0 




3 


Q* 


3 




0 






o 


0 




U 


0 




o 


U 


cd 


SJ 




xs 


0 +3 



■u> vO 



CO 






ON 





-p 


0 




o 


0 






O tH 




1 Ti CO 


o 




d o 


iH 0 


0 


' CO *H 


tH U 


0 


-p 


0 


u 


bO *H 


w d 


o 


d H 


M 


<1 


•H *H 


o m 




CO CJ 






d to 


O 



s 



•H 

-P 

fl 

O 

O 



386 



TAYLOR, LIEBERFELD AND HELDMAN, 



INC. 



Average number. of floor levels 



WORKSHEET (Continued) 



1 







§ 

■p 

H 



0) 

0 

& 

CO 



0 

bJO 

c« 

U 

0 

{> 

O 

o 

0 

s 

CQ 

■p 

0 

[s; 



CVI 



o 

+3 

o 

n 5 

•H 

0 

bD 

3 

a 

•H 

s 






0 

■p 

§ 

§ 

g. 

0 

0 

S 

0 

0 

0 

o 






-p 

0 

0 

CH 

0 

Is 

o' 

CO 



0 

0 

h 



VO 

H f-: 



0 

bO 

a 

.71 

o 

CH 

0 

.^1 

& 

0 

0 

bO 

CD 

0 

O 

CD 

H 

CD 

-P 

O 

E-< 



l>- 

H 



OO 

• 

On 

H 

■P 

0 

0 

XJ 

0 

s 



1 
I 

P 

0 

•- H 
-P H 
0 

>?» (U 

7j.a 

H 



g 

•H 

•P 

9^ 



0 

0 

0 



h 

O 

•P 

o 

0 

g 

0 

g 

O 

O 



0 

u 

o 

0 

PU 



bO 

.3 3 

§ 0 

0 0 

1-^ 



bO 

a 

i 

^ -g 
q a 

•H 0 

H 

O O 

Ph is; 



•P 

0 

fH 0 NO 
O ^ H 
0 VO 



H 

.{. .{. 

CM lA 

rH H 



0 

U 

E 

^ j- 

0 + 



0 

s 

H 



0 



O OO 
VO 

0 lA 0 



.3.3"^ 
1-^ 



O r CM fA-qiAvO 
rH rH rH rH rn rH rH 

0 0 0 0 0 0 0 

5 5 5:3.3.3.3 



H 

0 



u 

o 

■p 

O 

0 

«H 



CO 

o 



0 

CO 

<t; 

1 



OO 

• 

iOv 

H 

-P 

>i 0 

U 0 
+3 Xi 
CS 0 
0 ^ 
u 

o ,P 

12; Is 



■p 




PS 


PS 


0 


.3 


q 


•r-3 


0 


’ 0 


0 


•• 


0 


+3 




0 CA 


bO 



0 

u 

o 

0 



a* 0 

g-S 

0 H 
bO •!• 

a CM 

B 0 

0 q 

rH ‘H 

(U 



— TA 

q 

•H 0 

B I 

a 

PU •!• 
-P -=f 
•H 0 0 

'o o a 

Ph ^ 



a 
o 

•H 
0 
h Ph 
0 0 
t> PU 

g 

O -P 

O O', 
w 0 

fH 
o 



VO 
TA . 

CA 0 

-=f q 



0 

Ph 



a* ^ 

• 1 * 0 

Ph 

l>- O -p 
VO PS 
0 lA 0 



q cA 

•H _=f 



o 

Is; 



rH CM CA-TMAvO I>-00 



0 0 

3.3 

i.q 



0 0 0 



0 

.3 .. .. 

i-:i hS i-^l 



.3.3 



0 



0 



ON 

0 



EH 






EH 




0 

■p 




>» 


0 




pq 


o 




& ^ 



P-l 



0 

•P 

CU 

O 



387 



TAYLOR, LIEBERFELD AND HELDMAN, INC. 



CQ 

O 

•H 

U 

0 

CO 

-P 

CO 

u 

o 



s 

s 

I 

w 



H 

0 ) 

> 

0 ) 

(-^ 

>a 

5 

-P 



(U 

-P 

CO 

•H 

M 

(U 

d 

O 

o 

u 

(U 

-P 

H 



vO 



XJ 



0 




N ^ 


•H 


H 




0 


CO 




bO 


0 


U 


CO 


o 


o 


( • 








O 




Is; 




H 




CO 


0 




€ 


g 


CO 




u 


0 


bJO 


U 


o 


+3 






ffi 


H 




H 




CO 




Pi 


0 


o 


S 


•H 


Cy 


CQ 





Uf\ 



CQ bD 
(D O 
tp in 
O ffi 



Ti H 
(U CO o 
?H O *H 
•H ’H -P 
^ CQ CO 

“I'l 

Ph 

w 






OJ 



I I 



t 

I 

O 

0 ) 



o 

CO 

EH 



CVJ 



H 


H 


H 






H 


H 


tH 






CO 


CO 


CO 


u 


u 




,Q 


,Q 


0 




0 


-P 


-P 


o 


X! 


0 




O 


o 


o 


CO 

m 


O 

CO 


o 

pn< 


o 

CO 




0 ^ 


-=f 


lA 


VO 





0 

o 

s 



CO 



On 



3 



iH 

iH 



O 

o 



388 



TAYLOR, LIEBERFELD AND HELDMAN, INC. 




Volleyball- 

basketball 



€0 

•P 

o 

EH 



0) 

•P 

C 0 

•H 

bD 

(D 



TJ 

0 

•H 

•P 

§ 

O 



CM 





H 


nd 


O 


o 


o 


•H 


Fh 




O 


0 


■P 


Ph 




CO 


•d 


•P 


o 


CO 


N ^ 
•H P 


u 


d eg 


o 


CO d 




bo to 


x> 

s 


Fh CO 

0 o 

1 

d 


•p 


o 


d 

o 




d 


H 


•p 


CO to 


CO 


^ i 

d ro 

i ^ 


•• 


ra bD 


H 


Fh O 


0 


•P F4 


> 


d P 


o 

p 


H 


>» 


H 


•p 


CO 


•H 


d w 


> 


p g 


•H 


•H <9 


•P 


to Fh 


Q 


to bO 




o o 
U 

O P 
p 






lA 



CA 



TJ H 

O CO o 

h O »H 
•H -H -P 
^ to CO 

S’^S 

w 



•p 

•H 

5 

•P 

-§ 

«P 

O 

o 



CM 



& 



Fh 


Fh 


Fh 


O 


O 


O 


Xi 


Si 




-P 


•p 


-P 


O 


o 


O 


CM 

H 


13 


7^ 



CO 

•P 

o 

EH 



■«A 



CO 

w 

o 



o 

CO 

g 



CO 

Fh 

o 

o 

o 



CO 

0 
•H 

1 

•P 

CO 

.3 

I 

o 

u 

CO 

CO 

-p 

'S 



EH 

EH 






o' 

•p 

CO 



pq O 



CO 



§ 

S i& 



o 

•p 

CO 

P 



S 

g 






o 

•p 

CO 



m p 



M 

.3 

S. 

CO 

u 

<D 

•P 

.3 

s 

•n 

Cl5 

CD 



CO 

Q> 

O 

g 

•p 

to 

•S 

5 

CO 

H 

O 

0 



s 

.3 

•P 

o 

CO 

TJ 

0 

•H 

0 

'S 



•9 

CO 

§ 



•P 
o 

H Td 

^ O 



O 

U 



O 

•P 



CO 

to 
o 
u 

p 
o 
TJ PCJ 

■p ^ 

to rH 

^ 'd 

•rj CO 

CO O 
•H 

-p 
TJ Fh 
H to 
d 

to 



O 

rO 



CO 



to CO 
iH O 
O »H 

j> 43 

O *H 

H H 

•H 

Si 

4^ CO 
•H «H 

•P O 
O 

(0 0 
O 

^ S 
O 0 
0 
CO rQ 
•P CO 
CO 

■d o 

^ B 



389 



TAYLOR, LIEBERFELD AND HELDMAN, INC. 







5 

CQ 

H 

? 

V 

5 

•S 

-P 

.3 

CO 

0) 

bO 

I 



5 

5 

-P 

-§ 

0 
0) 

1 

,Q 

•» 

03 



W) 
O 

O Ph 



bD 

5 



O 
•rl 
-P -P 
O (0 
V O 
•n d 
O ']d 



5 

V 

5 

o 

«H 

XJ 

-P 

g 

6 

o 

CO 

0) 

X 



H 

(D 

a 

•rl 

CO 

Ph 



O 

•rl 

-P 

0) 



5 

O 

o 



0) TJ 

-p 






« 

V 

CO 



s 



V 

bO 

(0 

-p 

CO 

bO 

5 



(0 

rH 

Ph 



PJ 

O 

•rl 

-P 

•rl 

■P 

03 

PJ 

H 



CD 



V 
bO 
CD 
-P 
CO 

o 

-p 

p< 

CD 

M 

V 
03 
CD 

pq 



•• 

03 

H 

? 

V 

i-q 

>a 

S 

•5 

■i 

•3 

x: 

o 

u 

C5 

o 

CO 

0) 

X 

fi 



(D 

-P 

CO 

•rl 

t03 

(D 



O 

o 

0) 

-p 



tJ 

(D 
C9 
•H rH 

S JS 

CO ^ 
W) CO 
CO 

0 a 

1 

a 

o 



o 



I 



CO 


CO 


U 


§ 


g 


u 




M 


p< 


o 


-p 


u 


PJ Ph 


H 




rH 




^CO 


•*'" 


a 


CO 


O 


S 


•rl 




CO 




CO 


M 


0) 


O 




u 


O Ph 



Uf\ 



i: 



V 

P< 

rl 

PJ 



H PJ 
CO O 
O -H 
H -P 
_ 03 CO 
CT* ^ O 
OJ XT 
P^ 

W 



0^ 



•• vO 

U I. 
CO 

OJ vO 



m M C3N 



•rl 

•5 

-P 

a 

<3{ 

O 



Osi 



O 

o 

o 



o 

o 

o 



o 

H 



o 

o 

o 



o 

o 

c 



O 



O 

O 

o 



o 



o 

o 

o 

• 



(D 

s 



M 

o 

CO 

u 

EH 



CVJ 



CO 

rQ 

(D 

CO 

CO 

pq 



cn 



CO 

£ 

«H 

O 

CO 



rH rH 



CO 



CO 



rH 








-p -p* 




CO • 


U 


U 




!>a 0 


CO 




0) 




0 


OJ .id 


•rl 


43 


0 


X5 




rH 03 




0 


0 


0 


0 


rH CO 


C 


0 


0 




0 


p .Q 


(D 


piH 


CO 




tx} 


> 


EH 


XA 


vO 




00 


C3N 


10 



390 



TAYLOR, LIEBERFELD AND HELDMAN, INC. 



11 Stadium 1.000 



Indexes of Growth in Activity Levels; Base Year to Stage 
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TAYLOR, 



LIEBERFELD AND HELDMAN, INC 



WORKSHEET 20. 7 j LMD REQUIREMENTS 



Estimate of Campus Acreage Required for Allocation to Outdoor 
Athletic and Physical Education Programs^ by Planning Stage 

Institution 



Item 

1 



Base 
Period 
““2 



Planning Stage 



I 


II 


III 


IV 


V 


VI 


3 


ii ‘ 


5 


6 


7 


b 



1 Playing fields and 

activity area s 

2 Spectator seating 

3 Total acreage 
’required 

DATA SOURCES: 

Line 1: Worksheet series 20.^ • 

Line 2: Worksheet series 20.6 
Line 3: Line 1 + line 2 

PREPARED: APPROVED: SUBMITTED: 

By By__ By 

Date Date Date 
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WORKSHEET 20 . 85 LAND REQUIREMENTS 
Estimate of Campus Acreage Required for Allocation to Parking 
Institution 



Item 

1 



Base 

Period 

2 



I 

1 



Planning Stage 
II III IV V 



VI 

W 



1 staff facilities: 

2 Number of persons 

3 Persons per vehicle parking 

space^^ __ 

h. Number of parking spaces required __ 
^ Student -facilities:^ 

‘V 1' mo.:r of person s ___ 

7 Persons per vehicle parking 

space __ 

8 Number of parking spaces required 

9 Visitor and other facilities: number 

of parking spaces required 

10 Total parking spaces requirea __ 

11 Number of parking spaces per acre__ __ 



12 Total acreage required for parking 



DATA SOURCES: 



Line 1 


No entry 


Line 


8: 


Line 6 v line 7 


Line. 2 


Worksheet 4.7 


Line 


9: 


Planning analyst’s judgment 


Line 3 


Policy planning assumption 






Include extra parking for 


Line L, 


Line 2 line 3 






athletic events • 


Line ^ 


No entry 


Line 


10 : 


Sum of lines 8 and 9 


Line 6 


Worksheet 2,k 


Line 


11 : 


Table 20.1 


Line 7 


Policy planning assumption 


Line 


12 : 


Line 10 line 11 


(Continued) 
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WORKSHEE^C 20.8 (Continued) 



PREPARED: 

By 

Date 



APPROVED: SUBMITTED: 

By_ ^ B y 

Date Bate 



TECHNICAL NOTES: 

more detailed analysis may be required at some institutions in order 
to differentiate among the needs of various classes of students (e.g., 
commuters-day, commuters-evening, residents). 
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WORKSHEET 20.9; lAND REQUIREMENTS 



Summary of Aggregate Campus Acreage Requirements, 
by Land Use Category and Planning Stage 



Institut^.on 









Planning: Stag:e 






Land Use Category 


Base 

Period 


I 


. II III IV 


V 


VI 


1 


2 




-k 6 


7 


8 


1 Building: sites 


2 Outdoor athletic and 
physical education 
activities 



3 Parking^ 



1+ Subtotal 



5 


v/w ■■ II IIB 

Circulation and other 








6 


Total land reauirem;^nts 









7 Land available on 
existing campus _ 



8 Net deficit (surplus) or 
required acquisitions 



Jk WVA Wb M *1. W k JL 1 ^ ^ HIM II Mi ■ 1 1 ail ■■nil WBMiHBnB HaHIIII^HIBH 1 


DATA SOURCES: 








Line i: 
Line 2: 
Line 3t 
Line U? 


Worksheet 20.1 
Worksheet 20.7 
Worksheet 20.8 
Sum of lines 1, 


2 and 3 


Line 
Line 6: 

Line 7 2 
Line 8? 


Line 6 - line Ij. 

Line Ij. -r planning assumption for 
proportion of total campus area 
to be allocated to building site 
athletic activities and parking 
Institutional records and/or 
land use survey 
Line 7 - line 6 


PREPARED: 




APPROVED: 




SUBMITTED: 


By 




By 




By ^ 


Date 




Date 




Date 
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PART VI 



CAPITAL BUDGETING 
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CHAPTER 21 



CAPITAL OUTLAY PROJECTIONS 

The final step in this procedure is to determine the long-range, capital 
outlay requirements of the institution, according to the projected require- 
ments for new buildings, major remodeling and nonbuilding capital projects. 
The procedure for estimating capital outlay requirements is geared (with some 
minor variations) to existing proo^Jures of the State Planning Division and 
the State Budget Office, The Five-Year Moving Capital Budget programs called 
for in the state's Capital Construction procedure may be directly derived 
from the estimates made in this chapter. However, since an immediate pur- 
pose of this procedure is to provide the basis for a continuing capital fund- 
ing system for higher education over a longer period of time, the estimates 
called for here will span up to ten years, depending upon the expected tim- 
ing of the final planning stage. At this point, a final check should be 
• made that the "enrollment projection-planning stage" correlation made in 
worksheet 2.1 is still consistent with most recent demographic analyses. 

If not, appropriate revisions should be made in order that the capital out- 
lay projections reflect the actu^.L dates at which the planning stages are 

expected to be reached. 

A. Project Scheduling 

In scheduling the capital outlay program on a fiscal year basis, major 
building projects should be funded over a three-year sequence: first year, 

planning and design funds; second year, construction funds; third year, 
movable furniture and equipment funds. This means, for example, that a 
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building needed for the enrollment level expected in Fall I 968 would be 
funded as follows; planning and design, 1965""66; construction, I 966 - 67 ; 
equipment, 1967-68. The planning and construction schedule would work 
out approximate].y as indicated in table 21.1. 

This schedule suggests that nearly four years are required from pre- 
liminary programming through the completion and acceptance of a major 
building. If this kind of schedule is to be maintained, it is clear that 
an institution must have the machinery for developing a "program” for a 
building project before an architect is hired; this program is needed as 
the basis for the initial request for planning and design funds which 
must be filed by July 1, 19614. for a building to be completed by 1968. It 
also is apparent, since at least a full year should be allov/ed for archi- 
tectural plans and working drawings, that the first yea.c*s appropriation 
should cover the cost of architectural and engineering services through, 
the preparation of complete bidding documents, working drawings and speci- 
fications, so that bidding on construction may be initiated as soon as 
construction funds are appropriated. On most larger projects, 18 months 
should be allowed for the construction period. The timing of this sequence 
is such that buildings usually will be occupied nn the winter; a preferable 
time would be the summer before the fall term in which the building will 
be most needed. However, since delays are inevitable under any system, 
scheduling along the lines outlined above is reasonable. Completion of a 
building in the winter will leave time during the spring and summer for 
remodeling of vacated space for new functions and permit occupancy by the 
following fall term. 
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B. Demolition and Major Remodeling Projects 



• As computations of building area requirements were made in previous 
sections, the determination was made of how existing buildings are to be 
used at future planning stages. Changes in the functions of older build- 
ings are an inevitable part of institutional growth as some departments 
move into new buildings and as other departments grow into vacated space. 
Generally, extensive remodeling of older buildings is required when ouoh 
changes occur. Other older buildings simply have worn out and need to be 
rehabilitated with new lighting and electrical systems, improved heating 
and ventilation, new floor covering, and the like, Finally, for a variety 
of reasons, -some buildings must be demolished. Major demolition and remodel- 
ing projects^ that will be required over the planning period have been 
compiled in worksheet 19.6. These should be evaluated in relation to the • 
expected cost of the remodeling required and enumerated in worksheet 21.1. 

Major remodeling costs will vary according to the extent of interior 
changes to be made. When a science department moves into space used previ- 
ously only for offices and classrooms, remodeling for laboratories requires 
extensive reconstruction of interior partitions, often strengthened floor 
capacities, completely new utilities, extensive ventilation equip- 
ment, and fixed hoods and benches. For this reason, and because space re- 
quirements in the sciences change more rapidly, it is good practice to 
assign older space to nonlaboratory functions. Conversely, when science 
departments move to new space and the areas vacated are converted to non- 
laboratory uses, benches and utilities must be tom out, floors resurfaced, 

and partitions and lighting changed. 

^Costing^2^,000 or more and beyond ordinary building maintenance or de- 
ferred maintenance costing less than ^ 2 ^, 000 • 

TAYLOR, LIEBERFELD AND HELDMAN, INC. 




In estiXmatiing rsmodsling costs on a proliminary basis j tho squaro 
fcotage of floor area to be remodeled serves as a good measuring unit# 
The cost per square foot may be assessed according to variable factors 
based upon the extent of remodeling required# Following is an illustra- 
tion of potential remodeling costs. 

Code 1 - Minimum remodeling (painting^ now 

lighting, new floor covering, minor 

partition changes) $3*00 s.f. 

Code 2 “ Extensive remodeling (major partition 
changes, new floor covering, some 
utility rehabilitation, new lighting, 

painting) $$.00 per s.f. 



Code 3 - Comprehensive renovation (extensive 

partition changes, interior structural 

improvements, complete utility overhaul, 

new lighting, new floors, painting) ^.00 per s.f. 



It should be noted that these unit costs are illustrative ■ only ; 
actual costs are to be determined from institutional experience in consul- 
tation with the State Planning Division staff. 



C. New Buildings and Additions to Existing Structures 

No attempt is made here to define the method to be used in estimating 
unit costs for various types of construction. The worksheets allow each 
institution to determine the method of estimating the costs of the facili- 
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ties according to recent experience and professional advice from consulting 
architects or the staff of the State Planning Division. 

Worksheets 21.2 or 21. 2A may be used for estimating the costs of major 
new building projects enumerated in worksheet 19.7» The unit cost would be 
developed from the institution’s recent experience adjusted by an escalation 
■‘actor to bring these costs up-to-date. 

It is recommended that cost estimates be expressed in terms of current 
dollar values. The estimates of future capital outlay requirements should 
not be adjusted to reflect anticipated changes in construction industry 
productivity or long-term inflationary forces. Local industry conditions 
(e.g., contractor bidding practices) are so significant in determining ulti- 
mate capital costs that adjustments in unit costs for national trends in 
inflation and productivity may introduce greater error than would otherwise 
be present in the estimates. 

However, unit costs based upon past projects should be updated to re- 
flect changing cost conditions. That, this is necessary may be seen by \ 
reference to published construction cost indexes in various architectural 
and engineering journals. As an example, table 21.2 lists the F. W. Dodge 
Construction Cost Index for labor and materials in the Denver area for con- 
crete and masonry type construction since 1955 • Between 1955 1962, this 

index showed an increase of 20 percent, averaging an increase of 2.86 per- 
cent per year over seven years. In the four-year period, 1958-1962, the in- 
dex rose by 10.8 percent, averaging an increase of 2.7 percentage points 
per year. This index may be used to estimate current construction costs 

it 08 
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by analyzing th© actual cost of various typ©s of buildings at an institution 
in recent years* Taking the basic contrar.'t cost ( general » electrical, mech- 
anical, special) per gross square foot recent construction, the estimates 
may be adjusted at a 2.7 percent increa’ 'er year. 

D. Land Acquisition, Utility Service, '-i . . Miscellaneous Other Capital Projects 

The capital costs of land acqpiisition should be developed on worksheet 
21.3. Acquisitions should be consistent with the schedule and needs suggested 
by the analysis in Chapter 20 . 

The capital costs of extension, enlargement, and rehabilitation of campus 
utility services which are not funded as part, of major new building or major 
remodeling projects should be analyzed by the institution’s staff in consulta- 
tion, if necessary, with professional engineers and members of the State Plan- 
ning Division staff. Under this heading would come additional boiler capacity 
(a completely new boiler plant would be considered a major building project), 
extension of utility tunnels and/or lines to areas of new development, sewer 
line extension costs, and major rehabilitation of utility lines. Capital 
projects of this kind should be enumerated in worksheet 21. 14.. 

Worksheet 21. 14. also should be used for listing of all other capital 
projects for which capital funds will be required! streeo, curb, and side- 
walk development not funded as part of specific building projects; parking 
lot or structure development; landscape improvements; physical education and 
athletic field construction; and such other nonbuilding capital projects. 

In compiling these projects, refer to worksheets 20.5 20.6 for the compi- 

lation of requirements ' for physical education and athletic fields and to 
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worksheet 20*8 for parking* 



E. Source of Funds 

The source of funding for the capital projects is, of course, signifi- 
cant in evaluating the feasibility of the development program and the appro- 
priateness of reconsidering underlying policy planning assumptions. Work- 
sheets 21.5 and 21.6 are to be used for analyzing each project in the se- 
quence of campus development in regard to the source of funds; that is, 
whether federal governmenti , state government;. or 'some other source. Fund- 
ing requirements are still expressed in terras of planning stages at this 
point, and all projects are included, whether state-funded or otherwise. 

F. Summary of Capital Outlay Projections by Fiscal Year 

Worksheet 21.7 provides for the compilation of all capital projects by- 
fiscal year. It is on the same general format as State Form 1.2, the Moving 
Five-Year Projection Program, except that it extends through ten years. 

The number of years covered will depend upon how far the final planning 
stage used in the programming study will -carry the institution.': ,In some; 
the final, stage may be reaohed'.by 1?69, so that the span of funding shown 
would cover only through 1968 - 69 . In other oases, the final stage may be 
reached after ten years; but there is no need to carry the funding summary 
beyond ten years at this time. This listing should Include all projects 
not yet funded, regardless of source of funds. 

Worksheet 21.8, which is derived from the preceding worksheet, is- more 
analogous to State Form 1.2. The worksheet focuses on the requirements for 
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state funds over the first five-year span. Under the fiscal year break- 
down, only state funds should be shown. 

In the future, projections should permit the development of capital 
funding estimates through at least eight years, even though the official 
capital budgets will probably continue to span five years; this will prcr 
vide longer-term data for planning capital financing programs and provide 
a continuing base for the moving five-year estimates. 

All parties should note that these long-range capital estimates are 
tentative and subject to revision from year-to-year as plans develop, estl 
mating data improve, and priorities change. 
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TABLE 21 . 1 ; CAPITAL OUTLAY PROJECTIONS 
Typical Schedule for Major Building Project 





Action 


Timing 


Fiscal 

Year 


Months 
Elans ed 


1. 


Develop preliminary program and 
estimates. 


Spring, I96I4. 




1 


2. 


File Capital Construction Request 
for planning and design fund . 


July 1 , 196k 




3 


3 . 


Develop detailed architectural 
program requirements. 


Fall-, 196k 




6 


h- 


Legislative appropriation,^ 
planning and design funds. 


Spring, 1965 


(1965-66) 


12 




Appoint architect, begin design 
studies . 


Spring, 1965 




13 


6. 


Preliminary cost estimates on 
construction. 


May, 1965 




ih 


7 . 


File Capital Construction Request 
for construction funds. 


July 1 , 1965 




16 


8. 


Complete preliminary architectural 
plans . 


October, 1965 




20 


9 - 


Start architectural working 
drawings . 


November, 1965 




• 21 


10. 


Legislative appropriation, 
construction funds. 


Spring, 1966 


(1966-67) 


25 


11. 


Submit to bid and start 
construction 


Spring, 1966 




26 


12. 


Detail equipment and furniture 
requirements . 


Spring, 1966 




27 


13 . 


Submit Capital Construction 
Request for equipment and 
furniture funds. 


July 1, 1966 




28 


lU. 


Legislative appropriation, ^ 

equipment and furniture funds. 


Spring, 1967 


(1967-68) 


37 


15 . 


Bids on furniture and equipment. 


Summer, I967 




ko 


16. 


Complete construction. 


Fall, 1967 




hk 


17 . 


Occupy building. 


Winter, 1968 




he 



St 

Assumed; otherwise, remainder of schedule deferred at least one year. ■ 
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T.ABLE 21 • 2; CAPITAL OUTLAY PROJECTIONS 






•p- w. Bndp’e Construction Cost Index 


Factor Buildings 


Labor and Materials, Brick and 


Con-ji'ete Coinmercial and 
a 




Denver Area 






Index 

riQ26-29 = 100). 


Percent 

Tnor'ojssfi over 19^5 


Percent Increase 
over 19 '08 _ 


Year 






1955 


873.2 


— 




1956 


282.3 


3.3 




1957 


293.1 


7-3 




1958 


295.9 


8.3 




1959 


302.9 


10.9 


2.U 


i 960 


309.0 


13»1 


u.u 


1961 


316.1 


1^-7 


6.8 


1962 ( 6 / 1 ) 


327.9 • 


20.0 


10.8 


Average percent 


2.86^ 


2.70% 


increase 


per year 




^■Sources 


Ai-Ghitectural Record, 


Western Edition, October, 19^2, p. 32-12 
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WORKSHEET 21.1 (Continued) 
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( Continued) 
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WORKSHEET 21.2Aj CAPITAL OUTLAY PROJECTIONS 



Alternate Worksheet for Estimating Capital Outlay Requirements for 
New Buildings and Additions to Existing Structures 

Institution Project Designation 

Budget Category Type Structure 

General Functions 

Assignable Square Feet Gross Square Feet 



Number of 

. Project' Cost Component Units 

1 g 

1 Construction: 

2 General 

3 Mechanical 

ii Electrical 

5 Special 

6 Subtotal: basic contracts 

7 Utility extensions 

8 Site development 

9 Roads, walks, parking 

10 Site lighting 

11 Landscaping 

12 Subtotal: utilities and site work 

13 Subtotal: construction 

lit Professional fees: 

15 Preliminary planning 

16 Surveys, tests, site plan 

(Continued) 



Unit, 

Cost 

3 



Total 

Capita^ 

Outlay^ 

— i; — 
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WORKSHEET 21. 2A (Continued) 



Total 

Number gf Unit^ Capita^ 
Pro.lect Cost Component Units Cost Outlay 

_ ^ g 3 U 



17 Architects and engineers 

18 Consultants 



19 Supervisio n 

20 Subtotal: professional fees__ 

21 Project contingencyj 

22 Land acquisitio n 

23 Total: construction, professional 

fees, contingency and land 
acquisition 



2i| Movable furniture and equipment 
2^ Grand total 



DATA SOURCES: 

Col. 1: Planning assumption 

Col. 2: Worksheet 19.7 or planning 

analyst 


Col. 3: Planning analyst 

Col. ii: Col. 2 X Col. 3 


PREPARED: 




APPROVED: 


SUBMITTED: 


By 




By 


By 


Date • 




Dcite 


Date 




TECHNICAL NOTES: 



^Gross square feet, usually. 

^Expressed in current y?ar dollar values. Specify year. 
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WORKSHEET 21.35 CAPITAL OUTLAY PROJECTIONS 
Capital Outlay Requirements for Land Acquisition 



Institution 



Total 

Planning Size of Unit^ Capita^ 

Acquisition Stage Acquisition* Cost Outlay 

1 2 3. "HF” 5 



1 

2 

3 

h 

6 

7 

8 

9 

10 



DATA SOURCES: 

Col. 1: Worksheet 20.9 Col. I 4 : Planning analyst' 

Col. 2: Worksheet 20.9 Col. Col. 3 x Col. h 

Col. 3: Worksheet 20.9 

PREPARED: APPROVED: SUBMITTED: 

By By By 

Date Date Date 



TECHNICAL NOTES: 

Indicate unit reference base used in calculations; i.e., acres, etc. 
Expressed in current year dollar values. Specify year. 
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WORKSHEET 21, hi CAVllAL OUTLAY PROJECTIONS 

Capital Outlay Requirements for Utility Service and 
Miscellaneous Other Capital Projects 



Institution 



Total 

Planning Size of Uhit^ ^ Capita^ ^ 
Tvoe of Work^ Stage Project Co st ^ Outlay ^ 

■■ ^ ^ 3 k h 

1 — 

2 

3 

h 

^ 

6 

7 

8 

9 

10 ; 



DATA SOURCES: 

Col. 1: Planning analyst 
Col. 2: Planning analyst 
Col. 3: Planning analyst 


Col. it: 
Col. 


Planning analyst 
Col. 3 X Col. 


PREPARED: 


APPROVED: 




SUBMITTED: 


5y 


By 




By 


Date 


Date 




Date 




TECHNICAL NOTES: 



^Indicate unit reference base used in calculations of costs of individual 
projects; i.e,, cubic yards of fill, linear • feet of 6" pipe, etc. 

^Expressed in current year dollar values. Specify year. 

^Should cover all project costs, including such components as professional 
fees and contingencies. 
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WORKvSHEET. 21.^.* CAPITAL OUTLAY PROJECTIONS 



Master Schedule for Campus Development .Program^ Priority Phasing and 
Spitai costs for DLolition, Major Remodeling Projects, Hew 
Buildings and Additions to Existing Structures, Land 
Acquisition, and U+ility Service and Miscellaneous 
Other Capital Projects, by Source of Funds 



Institution 



Project 

1 



Aggregate 

Planning Project Capital 



Source of Funds 



State 



'stage Humber Outlays Government 

3 tt ~ 5 



Federal ^ 

Government Other 



1 

2 * 

3 

h 

6 

7 

8 

9 

10 




Total 



DATA SOURCES; 

Col. 1; Worksheet 21.1, Col. I5 worksheet'. 

21.2, Col. 1| worksheet 21.3, 

Col. I5 worksheet 21. 14, Col. 1 
Col. 2; Worksheet 21.1, Col. 25 worksheet 

21.2, Col. 2 ; worksheet 21.3, 

Col. 2 5 worksheet 21. 14, Col. 2 
Col. 3: Planning analyst. Projects can be . 

numbered in numerical sequence. 

(Continued) 



Col. i|: Worksheet 21.1, Col. 9j worksheet 

21.2, Col. 85 worksheet 21.3 
Col. ^5 worksheet 21. ii. Col. ^ 
Col. Planning analyst 
Col. 6; Planning analyst 
Col. 7; Planning analyst 
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WORKSHEET 21. S (Continued) 



PREP ARED : APPROVED : SUBMITTED : 

B y By__ By 

Date Date Date 

TECHNICAL NOTES; 

^Planning analyst should make certain that all dollar figures are expressed 
in the same (current year) dollar values. 

^For each project the sum of the entries should equal the total project 
cost listed in Col. ii.. 

^Specify source. 
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WORKSHEET 21 . 65 CAPITAL OUTLAY PROJECTIONS 



Summary of Master Schedule for Campus Development Program^ 
Capital Costs for Demolition, Major Remodeling Projects, 
New Buildings and Additions to Existing Structures, 
Land Acquisition, and Utility Service and 
Miscellaneous Other Capital Projects^^ by 
Source of Funds and Planning Stage 

Institution 



Source of Funds 
1 



Planning Stage 



I 


II 


III 


IV 


V 


VI 


2 


3 


k 


5 


6 


1 



1 State government 

2 Federal government 

3 Other^ 

I 4 Total capital outlays: 

5 Each stage 

6 Cumulative total 



Line I 4 ; No entry 
Line 5: Sum of lines 1, 2 and 3 

Line 6 : Planning analyst, using 

entries on line 5 

PREPARED: APPROVED: SUBMITTED: 

By__ By By 

Date Date Date 

TECHNICAL NOTES: 

^All figures are expressed in current year dollar values. 

^Specify source. 



DATA SOURCES: 

Line 1: Worksheet 21.5 
Line 2: Worksheet 21.5 
Line 3: Worksheet 21.5 
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WORKSHEET 21. 7 5 CAPITAL OUTLAY PROJECTIONS 

Conversion of Master Schedule for Campus Development Program 
from Planning Stage Reference Base to Fiscal Year Reference^ 
Base, by Project, Expenditure Objective and Source of Funds 

Institution 





Project 

Number 


Project and 
Expenditure 
Objective 


Source of Tunds 
State Federal 

Government Government Other 




1 


2 


3 




1 




Q 

Project title 






2 




Planning and design 


• 




3 




Construction 




• 



k Equipment 

^ Project title° 



✓ 

6 


Planning!: and design 




7 


Construction 




8 


Equipment 




• 

• 

• 

n 




• 



DATA SOURCES: 



Col. 1: 


Worksheet 


21.5 


Col. 10: 


Col. 2: 


Worksheet 


21.5 




Col. 3s 


Worksheet 


21.5 


Col. 11: 


Col. U: 


Worksheet 


21.5 




Col. 5: 


Worksheet 


21.5 


Col. 12: 


Col. 6: 


Worksheet 


21.5 and 






planning 


analyst 


Col. 13: 


Col. 7: 


Worksheet 


21.5 and 


Col. ih: 




planning 


analyst 


Col. 8: 


Worksheet 


21.5 and 


Col. l5: 




planning 


analyst 


Col. 9: 
(Continue 


Worksheet 

planning 

d) 


21.5 and 
analyst 
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Worksheet 

planning 

Worksheet 

planning 

Worksheet 

planning 

Workshe‘9t 

plsinning 

Worksheet 

planning 

Worksheet 

planning 



21.^ and 
analyst 
21.^ and 
analyst 
21.^ and 
analyst 
21.^ and 
analyst 
21.^ and 
analyst 
21.5 and 
analyst 
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WORKSHEET 21.7 (Continued) 




WORKSHEET 21. 8 j CAPITAL OUTLAY PROJECTIONS 

Master Schedule for Campus Development Program; Moving -Five-Year 
Projection of Capital Outlay Requirements for All Capital 
Projects Requiring State Government Funding, bg Project, 
Expenditure Objectives and Fiscal Year 



Institution 



Project 

Number 

1 



Project and 
Expenditure 
Objective 
2 



Fiscal Year 



1961*-? 


196^-6 


1966-7 1967-8 


1968-9 


Total, 

to 

1968-9 


3 




5 6 


7 


b 



1 Project title 



2 


Planning and design 




3 


Construction 




h 


Equipment 






Pro.iect title 




6 


Plann-^ng and design 




7 

8 


Construction 




Equipment 




• 

• 

n 


Total 








DATA SOURCES: 

All data are from worksheet 21.7. Column 
and 7«- 


8 is equal to the sum of columns 3, il, 


PREPARED: 

By 


APPROVED: 

By 


SUBMITTED: 

By 


Date 


Date 


Date 





TECHNICAL NOTES; 

®A11 figures are expressed in current year dollar values. 
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APPENDIX A 



CHECK LIST OF SELECTED QUESTIONS ON INSTITUTIONAL POLICIES 
AND PLANS RELATING TO CAMPUS DEVELOPMENT PROGRAMMING 
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1. Enrollment and Planning Stages 

!• What are your estimates of total full-time equivalent and head count 
enrollments at your institution during the coming decade? 

2. What series of planning stages should this ten year period be di- 
vided into? 

3« What changes do you expect in the distribution of FTE and head ^ count 
enrollments among the various levels of instruction (lower division) 
upper division) and graduate) over the planning period? 

Ij,. What changes are expected in the distribution of enrollments by sex> 
marital status > and residential status? 

2. Instructional Workloads: Programs and Subject Fields 

!• What degree programs or fields of study do you expect to add or aban- 
don over the series of planning stages? 

2. Will new programs of study require any special facilities? 

3. Do you anticipate any changes in the number of semester hours of 
different courses to be offered per 100 FTE students? 

Are new joint programs of study among departments) divisions) and 
institutions being planned? If sO) how will these affect instruc- 
tional loads? 

3« Instructional Workloads: Types of Facilities 

1. What modifications are expected in the number and mix of instructional 
hours among lectures) seminars) laboratory and other types of meetings 
in the various fields of study offered at your institution? 

2. What are the preferred class group meeting sizes for the various types 
of subjects and levels of instruction in classroom) laboratory) semi- 
nar) studio ) and other types of facilities? 

3« What changes may be expected in methods of instruction? 

1^. Staff Requirements 

1. What planning criterion should be used as the typical faculty load, 
expressed in contact hours per week or semester) in the various fields 

•and levels of instruction? 

2. To what extent will graduate assistants and undergraduate student help 
be used in instruction? 



o 

ERIC 
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3 . 



What planning basis is used at your institution to provide clerical, 
secretarial, and technical staff in instructional departments? 



L. What is the extent and character of the growth expected in adminis- 
trative, physical plant, student personnel, library, food service, 
housekeeping, and other non-teaching personnel? 



5. Classroom Space 

1, What is the present number and size-distribution of classroom- type 
facilities at your institution? 

2, What is the present level of room and student station utilization 
at your institution? 

3, What specific scheduling problems at your institution may lead to 
difficulties in realizing the utilization standards recommended in 
the 19^9-60 Baxter study? What modifications will be necessary 0 
overcome such difficulties? 



u. 



Are existing classrooms characterized by any physical limitations 
which impose restrictions on their utilization at higher ^ rates? 
What modifications are required to overcome such limitations f 



K. What modifications do you expect in the equipment used for student 
stations in classroom and seminar rooms (e.g., use of tables insteaa 
of tablet-armchairs)? 



6. What trends are expected in the distribution of class sizes in ci 
room-type instruction? Do you expect to increase the use of large 
lecture sections and/or small independent study groups? • 



6 . 



Special Purpose Instructional Space 



1 . 



What is the present number and size distribution of teaching labora- 
tories and other special purpose instructional facilities at your 

institution? 



2. What new types of teaching laboratories may be needed in the next 
decade? 

3. What are the present levels of utilization in the various types of 
teaching laboratories and other special purpose instructional space? 



k- 



5 - 



Do you anticipate difficulties in achieving the laboratory utiliza- 
tion standards proposed in the Baxter study? Are these due to sched- 
uling problems, small course enrollments, or other factors? 

What changes are expected in the nature of instruction in the various 
special purpose facilities? Will these affect station area require- 
ments? 
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7. Office Space 

1. What policies will be followed with regard to providing offices for 
faculty? Other professional personnel? Supporting technicians t 
Supporting clerical and secretarial? What proportions ^ of each cate- 
gory will be assigned single or multiple occupancy office spacer 

2. Will desk space be provided for all graduate assistants? Should desk 
space for graduate assistants be provided in bull-pen type offices? 

3. What types of desk or study space will be provided for non-teaching 
graduate students? 

8. Research Space 

1. What types of organized research (if any) will be conducted at your 
institution? 

2. Do you anticipate any increase in the amount of student research 
activity required as part of the undergraduate p-ograms of studyf 

3. What changes are expected in the organization c.f rcesearch programs 
insofar as the use of regularly budgeted univer-ity personnel? 

li. To what extent will future research programs require an expansion 
in the number of persons employed and reimbursed under separately 

budgeted research funds? 

Do you anticipate the establishment at your institution of any 
separately identifiable institutes devoted solely to research 
activity? Please describe for each planning stage* 

6. For non-laboratory oriented departments, what research facilities 
other than private office and library^ space are required for the 
accommodation of staff research activities? 

7. What proportion of the FTE faculty presently engaged in research 
activity require office or library space? 

8. What proportion of the FTE faculty presently engaged in research 
activity require laboratory type space? 

9* What changes do you anticipate in the volume^ and departmental dis- 
tribution of research activity at each planning stage? 

10. What departments are not presently engaged in research activity but 
expect to do so in the future? 

11. 'What is the present policy concerning the provision of space for the 

conduct of research activities unrelated to graduate study programs? 
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12. What is the policy of your institution concerning the establishment 
of research facilities for organizations or institutes that are not 
affiliated or only indirectly affiliated with your institution? 

13* Is research space j laboratory or library, now provided on a uniform 
basis for all graduate students? Honors students? At- each planning 
stage? 

lU. What is the present policy of your institution with regard to cen- 
tralized or interdepartmental use of various types of research 
laboratory service facilities! eog»> storage? photography facili- 
ties? preparation areas? glasswashing facilities? constant tem- 
perature facilities? animal rooms? computer facilities? other? 

What modifications should be planned for each planning stage? 

15. How will community service and/or academic extension programs change 
in relative importance over the course of the planning period? 

16. What departments at your .institution have organized community service 
and/or extension programs at present? 

17. What other departments will add such programs over the course of the 
planning period? 

9* Library and Other Instructional Service Space 

A. Organization 

1. What is the policy of your institution with regard to centralized 
branch libraries? 

2. What collections (by subject matter) will be housed outside the 
main library at each planning stage? 

3* For each separate installation, how many volumes will be involved 
at each planning stage? 

U. What will be the hours of operation in the main library and in 
branch libraries at each planning stage? 

B. Book Stock 

1. How many volumes does the library presently have in its various 
collections? If you maintain branch libraries, what is the 
present size of the book stock at each installation? 

2. How many periodicals does the library presently subscribe to on 
a regular basis? Has the number of subscriptions increased in 
recent years? If so, in what way? How many titles and issues 
per title are normally kept on open shelves at one time? 
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3. How many volumes are anticipated in the library book stock (at 
each installation) at each planning stage? 

For each installation, what proportion of the present library 
collection is housed in open stacks? In closed stacks? 

• In the future, will the library be organized on (a) an open 
stack system? (b) a closed stack system with library personnel 
providing requested volumes? or (c) some combination of the 
preceding alternatives? Consider for each planning stage and 
each library installation. 

6. Are any technical changes anticipated in the means of storing 
library material, such as microfilming older periodicals or 
volumes infrequently called for? What proportion of the collec- 
tion is involved? Consider for each planning stage. 

C . Reading Rooms 

1. What proportion of the student body can presently be seated in 
the library reading rooms? 

2. What proportion of the student body should be provided with 
seating at each planning stage? 

3. For each planning stage, what is the preferred distribution of 

reader stations among the following categories: general read- • 

ing rooms, carrels, periodical reading rooms, reference reading 
rooms, special reading rooms? 

I4.. What proportion of present reader stations are occupied at peak 
period during the day? During the week? During the term? 

What special reading rooms are required, such as microfilm read- 
ing rooms, rare book rooms,, map rooms, bibliography rooms, etc.? 
Consider for each planning stage. 

D. Staff 

1. Will branch libraries be staffed with professional personnel? 

2. To what extent will student workers in the library be used? 

E. Service Elements 

1. What is the ratio of books on reserve to basic book ^ stock at 
each library installation? Please indicate the ratio appropii- 
ate to each planning stage. 
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2. Will technical services (cataloguing, processing, accessions, 
purchasing, binding) all be conducted in the main library? If 
not, to what extent will these activities be dispersed among 
the branch libraries? 

3 . Should space for photostating, photocopying or any other dupli- 
cating process for students be provided? What kinds of equip- 
ment are involved? 

Ij.. Are any special meeting rooms required, such as seminar rooms 
or lecture theaters? In the event that such rooms are provided, 
can they be assumed to be part of the over-all complex of sched- 
uled space? 

Are any special faculty research rooms required as part of the 
library accommodation of research activity? If so, how many at 
each planning stage? 

6 . How many typing stations should be provided for students at each 
planning stage? 

7» Is a special room required for the display of library exhibits? 
Should such exhibits be housed in display cases in a public 
lobby area? 

8 .. Are any other special areas recjuired? Please specify. 

Museum and Gallery Space 

1. ‘ What provision should be made for organized museum and/or gallery 

displays? 

2. Are these facilities to be developed independent of ^ departmental 
affiliation or as adjuncts to departmental instructional and/ or 
research programs? 

Athletic Activities Space 

1. Please describe the present scope and character of indoor athletic 
facilities at your institution. 

2. What are the physical education requirements for male and female 
students at your institution at present? Can we assume that no 
changes will occur in these requirements? If not, please indicate 
the modifications anticipated for each planning stage. 

3 . What 22 the present scope, character and extent of participation of 
students in intramural athletic programs at your institution? If 
changes are expected, please describe them for each planning stage. 
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i|.. What is the present scope and character of the intercollegiate ath- 
letic program at your institution? Please describe the changes you 
expect to occur at each planning stage; e.g., (number of teams, size 
of teams, number of competitions engaged in by each team, etc.). 

What. proportion of the staff and student populations should be pro- 
vided seating space in the various spectator- type athletic facili- 
ties? What amounts of seating for public sale should be provided? 

Housing Space 

1. What is the present capacity of dormitory facilities on campus? 

2. What proportion of FTE enrollment is presently housed in dormitory 
facilities on campus? 

3« What proportion should be housed on campus at present? 

i|.« What proportion of FTE enrollment should be housed on campus at 
each planning stage? 

Is it the policy of your institution to provide single occupancy 
dormitory rooms for all students? Double occupancy rooms for all 
students? Some combination of single and double occupancy? 

6. Are these proportions the same for both male and female residential 
facilities? 

7. Will the present distributional pattern between single and double 
occupancy dormitory rooms continue at future enrollment levels? If 
not, please indicate the appropriate distributional ratios for each 
planning stage. 

8. Do dormitory students presently dine separately from commuting stu- 
dents? What modifications should be planned in the sepax-ation nf 
dormitory students and commuting students in dining hall facilities 
at each planning stage? 

9« Are dormitory or residential facilities provided for married students . 
and/or staff at present? 

10. What changes should be planned in the number and/or proportion of 

married students and staff that will be housed in facilities operated 
by your institution at each planning stage? 

Food Service Space 

1. What is the present capacity of food service facilities* dining 
halls? food preparation and storage areas? service areas? What 
should capacity be at each planning stage? 
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2. Are present dining facilities designed to accommodate hot meal serv- 
ice three times per day? Hot meal service a b lunch hour only? 

Snack bar service only? Some combination oi these? 

3 . What is the prevailing turnover factor in dining hall stations at 
each meal? i.e., one sitting? two sittings? higher? 

k» IJo present dining hall schedules interfere witn use of the noon hour 
for the scheduling of instructional space? Will this condition be 
modified in the future? At which planning stage? 

11^. Staff and Student Service Space 

1. Does your institution presently have student center facilities? If 
not, at what planning stages should such facilities be provided? 

2. What kinds of facilities should be incorporated within the student 

center complex: for example, student lounges? music rooms? bowl- 

ing facilities? cafeteria facilities? billiards? table tennis? 
meeting rooms? -chapel facilities? arts and crafts facilities? 
theatre facilities? bookstore? laundry and tailoring facilities? 
student post office? other? 

3. Is there presently a faculty club on campus? If not, at what plan- 
ning stage should such a facility be programmed? 

What elements should be included in the faculty club facilities: 
dining facilities? lounge facilities? music rooms? billiards? 
table tennis? meeting rooms? reading rooms? other? 

Is there at present an adequate number of common rooms for male and 
female staff members distributed among the various buildings of the 
college? 

6. What is the present policy with respect to the provision of kitchen- 
ette facilities in staff and lounge areas? 

7* How many clubs or student organizations are presently active on 
campus? How many organizations do you expect will be active at 
each planning stage? 

8. What is the policy of the college with respect to the provision of 
locker facilities for students and for staff? 

9» Are mail box facilities provided for all staff? All . students? Some 
proportion of each of these groups? 

15« . Miscellaneous Other Space 

1. Are present first aid and infirmary facilities adequate? What is 



TAYLOR, LIEBERFELD AND HELDMAN, INC. 



1^37 



the capacity of the existing infii-mary (number of beds)? What 
capacity is deemed necessary at each enrollment stage? 

2. What facilities at your institution are devoted primarily to community 
service and/or extension actii’ities? 

3» Will any special facilities be required for the community service" and 
extensior.i programs of the future as presently conceived? 

k» How frequently do outside groups use the institution’s facilities in 
connection with the community service and extension programs? 

16. Physical Plant Maintenance and Operations 

1. Is the present boiler plant and utilities network at your institution 
adequate in capacity to your present operating requirements? 

2« In what way wilJ, the increased dem*and for utility services at each 
planning stage require modification in the character of your present 
system: Oig., with regard to capacity? purchase or generation of 

power? mollifications of distributional network? .other? 

3. Is the present capacity of warehousing and storage facilities at 
your institution adequate relative to present operating levels? 

il.. Is it the policy of the institution to maintain central warehousing 
and stockroom facilities with purchasing through a central adminis- 
trative office? 

Will central purchasing, warehousing and supply systems become stand- 
ard policy at your institution? At which planning stage? 

6. Is present capacity in maintenance shops and garages adequate to 
current needs? 

?• Are maintenance shops presently housed in structures that are sepa- 
rate from campus buildings devoted to instruction, research, staff 
and student service, and administration? 

8. What modifications should be planned in the number, size and charac- 
ter of the maintenance shops and vehicles used at your institution 
at each planning stage? 

9* Are facilities for merchandising commodities produced as by-products 
in normal institutional activities adequate relative to present oper- 
ating requirements? (meats, milk, etc.)* What modifications will 
be required at each planning stage? 

17* Physical Plant Inventory 

1. Please provide a list of the present buildings in use on your campus. 
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with an indication of the gross and net areas of the buildings and 
the principal use made of each structure. 

2. Please provide a list of all buildings presently under construction 
in your campus, with an indication of the gross and net areas of the 
building and the principal use to be made of the structure. 

3« Please provide a list of all buildings presently in the architectural 
design and/or drawing stage, with an indication of the gross and net 
areas of the buildings and the principal- functions for which the 
buildings will be used. 

i|.. Please provide a tabulation of assignable space in these buildings, 
cross-classified by departmental assignment and function. 

18. Building Occupancy Patterns 

1. What functional groupings of departments and divisions do you con- 
sider desirable at your institution? 

2. Is the present building occupancy pattern at your institution satis- 
factory in the sense of grouping departments and functional activi- 
ties that are similar or related in nature? 

3« What modifications in present building occupancy patterns should be 
adopted for each planning stage? 

Will the functional organization of departments and activities con- 
tinue and/ or be implemented as a general policy in all future • con- 
struction and building occupancy decisions (functional distribu- 
tion and grouping of departments and division)? 

Will the space programs for various departments, divisions and ac- 
tivities be satisfied by housing them in buildings in such a way as 
to approach the ideal occupancy pattern? At each planning stage? 

19 • Building Program 

1. After comparing physical plant available and projected space require- 
ments, what:,.is the size of the deficit in existing plant at each 
planning stage? 

2. Please indicate those structures on your campus that are considered 
temporary in nature, the priority to be attached to the demolition 
of temporary and/or antiquated structures, and the planning stage at 
which such demolition will occur. 

3« What new structures are required at your institution? What is the 

proposed size and character of occupancy of the proposed construction? 
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I|.« What priorities do you attach to the timing of new construction? 

In what order are the new buildings to be developed? At which plan- 
ning stage is each element of new construction to be available for 
use? 

With regard to renovation of permanent structures, please indicate 
the buildings that require renovation, the priorities attached to 

• the renovation programs, and the planning stage at which renovation 
ri,:l occur. 

Land Requirements and Campus Organization 

1. Is the present campus adequate to meet the building and open space 
requirements of ypur institution at present? At each planning stage? 

2. Please describe the scope and chsiracter of present outdoor athletic 
facilities at your institution. What will be the impact of changes 
in the level and character of activity in outdoor physical education, 
intramural and intercollegiate athletic programs upon land require- 
ments? 

3* Are present arrangements with regard to pedestrian and vehicular 
circulation satisfactory? If unsatisfactory, please indicate the 
modifications you deem necessary to bring the campus circulation 
system to a satisfactory condition at each planning stage. 

i;. What is the present policy with regard to student operation of auto- 
mobiles on campus? Can we assume continuation of this policy? If 
not, what changes in policy will occur at each planning stage? 

5 . What is the present capacity of parking facilities on campus? Are 
they adequate relative to the capacity requirements indicated by 
the present operating loads of your institution? What modifications 
in parking regulations and capacity will occur at each planning stage? 

6. Is there presently, or do you anticipate the adoption of, a campus 
master plan under which buildings and activities will be grouped 
according to function? Can we assume this arrangement will continue 
to prevail at each planning stage? If not, please describe the man- 
ner and planning stage at which changes in any of the above elements 
of campus organization will affect the requirements of various de- 
partments and divisions for space. 

Capital Outlay 

1. To what extent will implementation of the campus development program 
be funded by a) federal funds? b) state funds? c) private funds 
and gifts? d) other? 

2. Are any revisions required in institutional planning assumptions in 
light of the availability of capital funds to implement the campus 
development' program? 
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ENUMERATION OF RECOMMEI'IDED SUBJECT FIELD 
CATEGORIES AND CODES OF INSTRUCTIONAL 
AND RESEARCH UNITS FOR USE IN PHYSICAL 
PLANT PROGRAMMING STUDIES 
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GENERAL CATEGORIES TO BE USED BY ALL INSTITUTIONS 



Code 


Category 


1100 


Agricultural Sciences 


1200 


Biological Sciences 


1300 


Mathematics 


III 00 


Physical Sciences 


1^00 


Engineering Sciences 


l 6 oo 


Social Sciences, Non-Laboratory 


1700 


Social Sciences, Laboratory 


1800 


Arts and Crafts 


1900 


Languages and Literature 


2000 


Professions and Other 


2100 


Business 


2200 


Education 


2300 


Home Economics 


2li00 


Law 


2^00 ■ 


Journalism 


2600 


Health Professions 


2700 


Physical Education 


2800 


R,0 .T .C . 


2900 


Other 



SUGGESTED CODING OF SPECIFIC SUBJECT FIELDS 
WITHIN GENERAL CATEGORIES 



Code 


Category and Subject Fields 


1100 


Agricultural Sciences 


1101 


Agronomy 


1102 


Animal Husbandry 


1103 


Dairy Husbandry 


llOlj 


Dairy Manufacturing 


110 ^ 


Farm Management 


1106 


Horticulture 


1107 


Ornamental Horticulture 


1108 


Poultry Husbandry 


1109 


Other 


nil 


Forestry and Range Management 


1112 


Watershed Management 
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Code 


Category and Subject Fields 


1200 


Biological Sciences 


1201 


Biological Science 


1202 


Biology, General 


1203 


Botany 


120l| 


Zoology- 


1205^ 


Anatomy and Histology- 


1206 


Bacteriology 


1207 


Biochemistry 


1208 


Biophysics 


1209 


Entomolos^ 


1211 


Genetics 


1212 


Pathology 


1213 


Plant Pathology- 


12ll| 


Physiology 


121^ 


Microbiolo^ 


1300 


Mathematical Sciences 


1301 


Applied Mathematics 


1302 


Computer Science 


1303 


Mathematics 


130li 


Statistics 


lIjOO 


Physical Sciences 


lljOl 


Physical Science, General 


111 02 


Astrophysics 


111 03 


Astro geophysics 


111 Oil 


Atmospheric Science 


lilOS 


Chemistry 


ll|06 


Geology 


111 07 


Physi cs 


lll08 


Engineering Physics 


ll|09 


Other 


iSoo 


Engineering Sciences 


i5oi 


Aeronautical 


1502 


Agricultural 


1S03 


Architectural 


l50l| 


Chemical 


iSoS 


Civil 


1506 


Ele ctrical 
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Code 

1^00 



1^07 

1^08 

1^09 

1^10 

1^11 

1^12 

1^13 

l^lh 



1600 



1601 

1602 

1603 

l 60 lj 

1605 

1606 

1607 
1608 
1609 



1700 

1701 
1702 
1703 
170lj 

1705 

1706 



1800 



1801 

1802 

1803 

l8oLj 

1805 

1806 

1807 

1808 



Category and Subject Fields 

Engineering Sciences (continued) 

Geological 

Geophysical 

Mechanical 

Metallurgical 

Mining 

Petroleum 

Petroleum Refining 

■General, Engineering Science 

Industrial 



Social Sciences; N on-Labor a tory 

Social Sciences, General 
Economics 

Government - Political Science 
History 

Public Administration 
Personnel Service 

Labor Relations - Industrial Relations 
Regional-Area Studies 
International Relations 



Social Sciences; Laboratory 

Anthropology - Archeology 

Geography 

Psycholos^ 

Sociology 

Behavioral Science 

Library Science and Bibliography 



Arts and C rafts 

Architecture 

Fine Arts 

Commercial A.rts 

Industrial Arts and Crafts 

Landscape Architecture 

Music 

Planning 

Engineering Drawing, Graphics, Design 
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Code 

1900 

1901 

1902 

1903 
190i^ 
190^ 

1906 

1907 
(1910) 

1911 

1912 

1913 
I91I1 
191^ 

1916 

1918 



2000 



2100 



2101 

2102 

2103 

210ij 

2105 

2106 

2107 

2108 

2109 



2200 



2201 

2202 

2203 

220ij 

220^ 



Category and Subject Fields 

Langua ges and Literatu re 

Humanities, General 

English Language and Literature 

Classical Languages and Literature 

Philo sophy 

Honors 

Speech and Drama 

Technical^ e,g.f English in Engineering 

Modern foreign Languages ’and Literature 

French 

German 

Italian 

Russian and Other Slavic 
Oriental and Eastern 
Spanish, Portuguese 

Comparative Literature and Modern Languages 



Professions and Other 



Business - General 

Accounting 

Administration 

Commercial Practice, Secretarial 

Communications 

Finance 

Management 

Marketing 

Real Estate 

Other 



Education 

Elementary 

Secondary 

Administration 

S‘r^Q Q “1 

Voca bional 
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Code 


Category and Subject Fields 


2300 


Home Economics 


2301 

2302 
2303 
230k 


General Home Economics 
Family and Child Development 
Clothing and Textiles 
Foods and Nutrition 


2l|00 


Lav? 


2^00 


Journalism 


2301 

2302 
2503 


Advertising 

News and Editorial 

Technical 


2600 


Health Professions 


2601 

2602 

2603 

260ij 

260^ 

2606 

2607 

2608 


Dentistry 

Medicine 

Nursing 

Pharmacy 

Veterinary Medicine 
Medical Technology 

Occupational, Physical, Speech Therapy ’ 
Pre-Medicine, Pre -Dentistry, Pre-Nursing 


2700 


Physical Education 


2701 

2702 

2703 


Physical Activities (required) 

Physical Education - Men (degree program) 
Physical Education - Women (degree program) 


2800 


R. 0 ,T . C , 


2801 

2802 


Air Science 
Military Science 
Naval Science 


2900 


Other Programs 
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AND PROJECTIONS 
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1. FACULTY AND OTHER PROFESSIONAL 



1.1 EXECUTIVE 



President 
Vice President 
Provost 
Dean 



Director 
Associate dean 
Assistant dean 
Chairman, head 



1.2 FACULTY 



Professor emeritus 
Professor 

Associate professor 
Assistant professor 
Instructor 



Professor Adjunct 
Special instructor 
Technical instructor 
Le cturer 
Fellow 



1.3 ASSISTANTS 



Teaching associate 
Graduate assistant 
Teaching assistant 



Visiting fellow 
Visiting lecturer 
Visiting research fellow 



l.Il other PROFESSIONAL 



Accountant 

Actuary- 

Administrator 

Advisor 

Aeronautical engineer 



Auditor 

Bacteriologist 
Biochemist 
Biologist 
Bookstore manager 



Agronomist 
Anthropologist 
Archaeologist 
Archite ct 
Archivist 



Botanist 
Budget analyst 
Bursar 

Business manager 
Cafeteria manager 



Assistant 

Associate 

Astronomer 

Audio-visual educational specialist 
Audio-visual specialist 



Chemical engineer 
Chemist 
Civil engineer 
Coach (athletics) 
Computer programmer 
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l.lj OTHER PROFESSIONAL (continued) 



Consultant 

Controller 

Coordinator 

Counselor 

Curator 

Dentist 
Dire ctor 
Economist 
Editor 

Electrical engineer 

Engineer 
Entomologist 
Executive assistant 
Exe cutive dire ctor 
Extension associate 

Extension home economist 
Extension specialist 
Extension teaching specialist 
Extension TV specialist 
Field veterinarian 

Food service supervisor 

Geneticist 

Geographer 

Geologist 

Historian 

Home economist 
Information specialist 
Instruction materials specialist 
Laboratory director 
Land agent 

Librarian 
Manager 
Mathematician 
Mechanical engineer 
Medical interne 

Meteorologist 
Microbiologist 
Mining engineer 
Moderator 
Nutritionist 



Ophthalmologist 
Pathologist 
Petroleum engineer 
Pharmacist 
Physician 

Physicist 
Physiologist 
Placement counselor 
Planning officer 
Political scientist 

Procurement officer 
Program assistant 
Program director 
Program manager 
Psychiatrist 

Psychologist 
Psychometrist 
Purchasing agent 
Radiobiologist 

Radio-television producer -writer 

Regional coordinator 
Registrar 
Research associate 
Research scientist 
Research specialist 

Research visitor 
Scientist 
Security analyst 
Sociologist 

Special projects officer 

State leader 
Statistician 
Structural engineer 
Supe r intendent 
Supervisor 

Surgeon 

Surgical interne 
Systems development specialist 
Technical reports editor 
Training specialist 
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l.lj OTHER PROFESSIONAL (continued) 



Translator Veterinarian 

Treasurer Vocational teacher trainer 

Zoologist 



2. SUPPORTING TECHNICAL AND TRADES 



Animal caretaker 
Animal technician 

Assistant 

Baker 

Beef cattle manager 

Bindery employee 
Biologist aide 
Bookbinde r 

Building maintenance engineer 
Building maintenance supervisor 

Building services supervisor 

Building utility operator 

Butcher 

Cabinet maker 

Carpenter 

Chef 

Chemical analyst 
Chief engineer (stationary), 
boiler room 

Chief fire control technician 
Chief gunner's mate 

Construction machinery operator 
Cook 

Counte rman 
Data analyst 

Dairy cattle superintendent 

Dairy product sampler 
Dog farm superintendent 
Draftsman 
Electrician 
Experimentalist 



Experimental animal caretaker 
Farm manager 
Field assistant 
Field enumerator 
Fireman, boiler room 

Food preparation worker 
Foreman 

Fruit technician 
Gardens superintendent 
General mechanic 

Glassblower 

Greenhouse superintendent 
Guard captain 
Gunnery sergeant 
Housing inspector 

IBM supervisor 
Illustrator 
Laboratory assistant 
Laboratory mechanic 
Laboratory research assistant 



Laboratory machinist 
Laboratory services supervisor 
Laboratory stores assistant 
Laboratory technician 
Linotype operator 

Lithograph platemaker 
Livestock superintendent 
Locksmith 
Machinist 

Maintenance engineer 
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SUPPORTING TECMICAL AND TRADES ( continued) 



Maintenance mechanic 
Machinist printer 
Mason 

Meat cutter 
Medical illustrator 

Medical technologist 
Milk plant supervisor 
Nurse 

Nursery manager 
Nurre ’ s aide 

Off-set pressman 
Orchard manager 
Painter 
Pantry man 
Photographer 

Photographic duplication su; 
Photostat operator 
Physical science aide 
Pilot plant supervisor 
Plant maintenance mechanic 



Plumbe r 

Power plant engineer 
Pressman 

Production associate 
Printe r 

Refrigeration mechanic 
Research animal manager 
Research assistant 
Research technician 
Science illustrator 



Scientific instrument maker 
Seed technician 
Sheep farm manager 
Shipping supervisor 
Soil technician 

Station engineer 
Steam fireman 
Steamfitter 
Steward 

Supervi^sor (of laborers) 

Surgical attendant 
Swine farm manager 
Tailor 
Te chnician 

Technical staff assistant 

Temperature control mechanic, 
refrigeration 

Traffic and security officer 
Trainer 

Utilities station operator 
Visual aids operator 

Visual aids technician 
Welder 

X-ray technician 



3. SUPPORTING CLERICAL 



Accounting clerk 
Administrative aide 
Administrative assistant 
Administrative business officer 
Administrative clerk 



Administrw.tive NCO 
Administrative secretary 

Assistant 

Audit clerk 
Bookkeeper 
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3. SUPPORTING CLERICAL (continued) 



Bookkeeping machine operator 

Cashier 

Cataloguer 

Chief clerk 

Chief storekeeper 

Chief telephone operator 
Chief quartermaster 
Chief yeoman 
Clerical assistant 
Clerk 

Clerk cashier 

Clerk-typist 

Coder 

Computer operator 
Corresponding secretary 

Dean’s secretary 
Editorial assistant 
. File clerk 
General clerk 
Illustrator 

Inventory clerk 
Key punch operator 
Key punch trainee 
Laundry clerk 
Library assistant 

Library clerk 
Mail clerk 
Messenger clerk 
Multilith machine operator 
Night clerk 



Office machine operator 

Office manager 

Office supervisor 

Payroll clerk 

Payroll key punch operator 

Payroll records analyst 

Payroll records clerk 

Payroll tabulating machine operator 

Post office manager 

Proofreader 

Publications production assistant 

Receptionist 

Records analyst 

Records clerk 

Registration clerk 

Sales clerk 
Secretary 

Secretary - stenographer 
Senior secretary 
Statistical clerk 

Stenographer 
Stock clerk 
Store keeper 
Stores clerk 
Stores manager 

Supply NCO 
Switchboard operator 
Tabulating equipment supervisor 
Tabulating machine operator 
Telephone operator 

Typist 

Verifier 



I| . HOUSEKEEPING AND OTHER STAFF 



Building attendant 
Building custodian 
Building crew worker 
Busman 
Caretaker 



Cattleman 
Clean-up crew 
Custodial worker 
Dairyman 
Dishwasher 
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Ij. HOUSEKEEPING AND OTHER STAFF ( continued) 



Farm maintenance worker 

Farmer 

Farrier 

Garage worker 

Gardener 

Greenhouse worker 

Groom 

Guard 

Herdsman 

Housekeeper 

Janitor 
Kitchen crew 
Kitchen helper 
Kitchen porter 
Laborer 



Laundry worker 
Linen room worker 
Maid 

Milk plant worker 
Motor vehicle operator 

Orchardman 
Porter 
Pot vjasher 
Poultryman 
Stock man 

Truck driver 
Utility worker 
Waiter 
Wusher 
Watchman 
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APPENDIX D 



PHYSICAL PUNT INVENTORY SYSTEM 
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D.l. Functional Division Code for Physical Plant 

Space Inventory System 

Digit Sequence 

1st 2nd 3rd 

100 INSTRUCTION 

110 Scheduled classrooms 

120 Scheduled teaching laboratories 

130 Other instructional rooms; e.g., music practice, 
wrestling floor, etc. 

1I^0 Offices 

1I^1 Faculty 

li^2 Administrative (academic, departmental) 

11^3 Clerical (departmental) 

lliij. Teaching assistants 

lI^5 Technical personnel, stock clerks, etc. 

1^0 Servico rooms, miscellaneous instructional space, department 
shops, etc. 

200 RESEARCH 

210 Contract research and other research supported by outside funds 
220 University research by staff and students, sponsored by University 
230 Other research 

300 LIBRARY AND MUSEUM 

310 Library 

320 Museum and exhibition rooms 
1^00 PUBLIC SERVICE 

I^10 Extension division and services 

li20 Concerts, public, lecture halls, and immediate service areas 
I^30 Other public service 

500 ADMINISTRATION AND GENERAL 

510 Administration and business management 
520 Student services 

530 General institutional services; e.g., data processing, mail, 

telephone, etc. 

600 PUNT OPERATION AND MAINTENANCE 

610 Central storage warehousing 
■ 620 Plant operations (maintenance shops, machine shops, etc.) 

630 Motor pool and garages 
61^0 Other 
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Digit Sequence 

1st 2nd 3rd 

9 

700 . ORGANIZED ACTIVITIES RELATED TO INSTRUCTION 

710 Laboratory school 

720 Clinics 

730 Agricultural operations 

7U0 University p'^ess and publications 
75»0 Intercolleg: ite athletics 

760 Other 

800 •- AUXILIARY ENTERPRISES 

810 Student center, union 

820 Faculty club 

830 Book store and merchandising services 

81^0 Student health service 

850 Other 

900 . HOUSING AND RESIDENCES 

910 Single men and dining halls if integral 
920 Single women and dining halls if integral 
930 Married student housing 

9ii.0 • Staff housing 

950 Separate dining halls and cafeterias 
960 Central dormitory services 

000, NON- INSTITUTIONAL AGENCIES AND OTHER NOT CUSSIFIABLE 

001 State, regional, federal agencies 

002 Professional organizations, agencies 

003 Private agencies 

009 Other not classifiable 
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Following is an alternate numerical classification code for a physi- 
cal plant space inventoiy system. The classification system follows the 
breakdown of physical plant into the twelve broad components separately 
analyzed in this Manual. As such, an inveatoiy based upon this classifi- 
cation system would be directly comparable to the programming estimates 
developed by use of tihe Manual* 

This ^stem focuses upon physical plant use by type of space. In 
order to obtain the kind of information desired (and that vfould be gener- 
ated in part by the inventoiy system suggested in table D.l) , it will be 
necessaiy to augment the data collection process with a cross-classifica- 
tion by location of space (l:^ building) and administrative assignment of 
space (departmental control) . % including this identifying information 

together with the space inventory data on the same data collection cards, 
it will be possible to obtain such information as the following: the 

amount and distribution of space by functional category' within each build- 
ing; the amount and distribution of space by functional category within . 
each department; the amount and distribution of any category of space- by 
department or building; and so on* 

The inherent flexibility in this system eliminates the need to build 
into the inventoiy ^stem the kind of identifying information that is im- 
plicit in the classification structure covered by table D.l. For example,^ 
consider the broad categories of food service space and staff and student 
service space. Food service facilities may be located in residence halls, 
faculfy clubs, student center and so. Staff and student service space may 
be located in office buildings, classroom buildings, student center and so 
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on. But these represent locational characteristics; the amounts of these 
types of space in each building can be obtained by a simple sorting pro- 
cess followed by aggregation of any particular functional category within 
the broad space categories. Similarly, a shift in focus to a question of 
administrative control over space also can be handled by simple sorting 
and tabulation along departmental lines. Thus, it is possible to deter- 
mine the amounts of any of the broad categories (or sub-categories) of 
space assigned to individual departments (instructional or non- instruc- 
tional), auxiliaiy enterprises, non- institutional agencies such as state 
and federal units located on campus, and so on. 

• 

The adoption of either of the space inventory ^sterns presented in 
this appendix will, of course, have to be decided in terms of the informa- 
tion needs of the institution. There are advantages and disadvantages to 
each ^stem. But each will serve to provide the necessary data with re- 
gard to present physical plant utilization and permit the planning analyst 
to compare future needs by type of space with the present availability of 
such space. 
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D.2. Alternate Numerical Classification Code for 
Physical Plant Space Inventory System 

0100 Classroom space 

0110 Scheduled rooms: lecture-auditoriums 

0120 Scheduled rooms: regular classrooms 

0130 Scheduled rooms: seminar rooms 

0170 Service space 

0200 Special purpose instructional space 

0210 Teaching laboratories and other scheduled rooms 
0270 Service space 

0300 Office space 

0310 Faculty and other professional 

0320 Student 

0330 Supporting technical 

03U0 Supporting clerical 

03^0 Other staff 

0370 Service space 

OI4OO Research space 

OUlO Staff project space 
’ . OUll' Faculty 

0lil2 Other professional 
0)+13 Student 

■ 0^20 Technical services and specialized large-scale 
equipment installations 
OI1.7O Service rooms 

0^00 Library space 

0510 Reader st'.tion space 

0^11 General reading rooms 
0^12 Special reading rooms 
0^13 Carrels 
0^20 Book storage space 

0^21 Closed stacks 
0^22 Open stacks 
0^23 Reading rooms 
05 2U Reserve 
0^2^ Other 

. 0530 Service space 

0^31 Reader services 
0^32 Technical services 

0600 Museum and gallery space 
0610 Display space 
0620 Service space 
0630 Storage space 
06l|.0 Other 
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0700 Athletic activities, space 

0710 Playing areas (courts, exercise rooms, etc*) 
07 it 0 Pool 

0750 Spectator seating 
0760 Lockers 

0770 Shower and toilet facilities 

0780 Other ' • 

0800 Housing space 

0810 Single students, male 

0811 Living quarters!' single occupancy 

0812 Living quarters: double occupancy 

0813 Living quarters: other 

0815 Toilets, washrooms, showers 
0817 Recreational and service space 

0820 Single students, female 

0821 Living quarters: single occupancy 

0822 Living quarters: double occupancy 

0823 Living quarters: other 

0825 Toilets, washrooms, showers 
0827 Recreational and service space 

0830 Married students and staff 

0831 One- bedroom units 

0832 Two- bedroom units 

0833 ether 

0837 Recreational and service space 

0900 Food service space 

0910 Family-style service 

0911 Dining area 

0912 Preparation, serving, cleanup 

0913 Storage and miscellaneous 
0920 Cafeteria service 

0921 Dining area 

a, 0922 Preparation, serving, cleanup 
0923 Storage and miscellaneous 
0930 Snack bar service 

0931 Dining area 

0932 Preparation, serving, cleanup 

0933 Storage and miscellaneous 
O9I+O Other 

1000 Staff and student service space 
1010 Lockers 

1020 Lounges, common rooms, reading rooms 
1030 Meeting rooms 
IOI4.O Post office facilities 
1050 Activity areas 
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1100 Miscel3.aneous other space 

1200 Physical plant maintenance and operations 
1210 Maintenance shops 
1230 Heating plant 
I2I4O Garages 

1250 General storage and warehousing 
1270 Other service space 

1271 Janitor’s rooms 

1272 Mechanical equipment rooms 

1273 Public toilet facilities: men 
127U Public toilet facilities: women 

1300 Unused or unassigned 
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